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“Roads and Streets” Passes the 


12,000 Mark 


With this issue ROADS AND STREETS breaks another 
subscription record. The number of net paid sub- 
scribers now exceeds 12,000. This paid circulation far 
exceeds that ever obtained in the highway field by any 
other magazine. 


Our free-circulation magazine, Roads and Streets 
News, will be discontinued after December; and 
ROADS AND STREETS will publish as many sample copies 
as it has paid circulation. This will mean that starting 
in January the gross circulation of ROADS AND STREETS 
will be about 27,000 copies. Before the end of 1928, 
ROADS AND STREETS will have more than 15,000 paid 
subscribers and a gross circulation of 30,000 copies. 





Can Originality Be Taught? 


Pitifully few men are engaged in scientific research, 
in spite of the fact that economic progress is largely 


attributable to scientific discoveries. Thoughtful men 
are agreed that we owe very much to scientists who 
discover, and to engineers who apply the laws of nature. 
Yet even thoughtful men seldom suggest that there is 
crying need of vastly more scientific research. We 
suspect that the reason for this apathy is to be found 
mainly in a false conception of how scientific discoveries 
are made. 


A great scientist, like Faraday, is commonly re- 
garded as being a genius to whom is given an intuitive 
power far beyond that of other men. Indeed, great 
geniuses, like J. J. Thompson, have repeatedly talked 
of the marvelous intuition of the Faradays; and by this 
very sort of talk have aided in obscuring the methods 
by which scientists, great and small, accomplish their 
results. 


If scientific discovery and all other forms of original 
thinking are the results purely of heriditary gifts, then 
there is perhaps slight reason in employing men to do 
riginal scientific work, for such employment will not 
idd to their native ability, nor will the lack of such 
employment prevent their genius from flowering. How- 
ever, it is beginning to dawn on men here and there 
that Edison was not joking when he said that invention 
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is not the consequence of inspiration so much as of 
perspiration. And, as a result, research laboratories 
financed by great corporations are slowly becoming 
more common. Engineers are being hired to discover 
the secrets of nature and to make inventions based upon 
the new knowledge thus acquired. 


When you come to consider the matter carefully, 
every thought is original to some extent. Every pellet 
of shot differs from every other one, in some degree; 
and no two ideas are ever more alike than two shot 
pellets. Even the bird that builds its nest each year 
like the one of the year before, still builds each nest 
slightly different from its predecessors. So every bridge 
that is designed differs from every other one. Bird and 
engineer alike show some originality in every one of 
their creations. Originality, then, is the commonest 
thing in the world. Yet it is usually spoken of as if 
it were the rarest. 


Since originality is not rare, a genius differs from 
the average man only in degree of mental power and 
in persistence of its application. Perhaps the degree 
of difference is not to be measured by the value of their 
respective achievements. Certainly brain power is not 
measurable by the wealth that a man accumulates. 
Why then should we think that it is measurable by 
any other sort of achievement? 


“Full many a mute, inglorious Milton here may lie” 
appeals to us all as being a poetic line weighted with 
prosaic truth. Opportunity and training certainly have 
much to do with any man’s success. Then may it not 
be that geniuses are largely the product of training 
and of opportunity? We think so. 


Methods of attacking engineering problems are suc- 
cessfully taught in our engineering colleges; and these 
methods presuppose the application of at least some in- 
genuity. The very word engineer has a common root 
with genius, and the early use of the word engineer 
indicated that it was applied only to an ingenious man. 
Methods of original thinking are taught to engineers 
even now, but with insufficient accent upon originality. 


At least two American universities have turned their 
teaching largely toward training men to become more 
original. This indicates a growing belief that origi- 
nality of a high order is teachable. Once this belief 
becomes more prevalent we shall see thousands of re- 
search engineers where now there is one. Then the 
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secretary of agriculture will no longer have to importune 
congress to appropriate more than a beggar’s pittance 
for research work. Then our men of great wealth will 
endow fewer art museums and more research labora- 
tories. Then diseases that now resist the inquiring 
efforts of a few scientists will capitulate to the massed 
assaults of hundreds of scientific minds. Then our 
greatest laudations will not go to some daring soul 
who has flown to the north pole in a machine invented 
by another, but to the greater soul who by his science 
made the machine possible. A far cry it is yet, how- 
ever, across the oceans of ignorance that lie between 
the discoverer of a new scientific principle and the 
discoverer of a speck of ice in which centers the axis 
of the world. 





Some Improvements in 
“Roads and Streets” 


The use of enamel paper and side-stitching have so 
improved the appearance of ROADS AND STREETS that 
many favorable comments have reached us. Half-tone 
illustrations unquestionably are clearer when printed on 
enamel, and details stand out sharply. 


Not only in the general magazine field but in business 
and class magazine publishing there is a steady trend 
toward the use of better and heavier paper stock. Multi- 
color advertisements are also growing in popularity. 


The physical character of American magazines grows 
better year by year, but not at the expense of the read- 
ing matter. In the civil engineering and construction 
field there is steady progress in the quality of the 
articles published, as editors are perhaps best able to 
judge. 


Not so many years ago “practical men” were inclined 
to regard articles and books as being too theoretical 
for their purpose. This opinion has changed, for the 
majority of articles are now written by “practical men” 
themselves. Still there persists a false belief that one’s 
personal experience is the best teacher and to such a 
degree does this belief exist that many a man fails to 
avail himself of the printed experiences of other men. 
A little reflection, however, should serve to make it evi- 
dent that one man’s experience is, at best, only a single 
hurried trip along a very narrow trail, and that if the 
entire topography of a given area of knowledge is ever 
to be known, the experiences of many another traveller 
must be consulted. 


Technical and trade magazines are, in fact, the re- 
positories of the experiences of thousands of practical 
men who seek to guide others toward better solutions 
of the economic problems that confront them. Most 
authors of engineering books have long ago discovered 
that the best material for their purpose is to be found 
in engineering magazines. They may condense, modify, 
rearrange, rewrite what they find in the magazines, but 
their authorship consists primarily in selecting the re- 
corded experience and theory that they find in maga- 
zines and society transactions. And the best engineer- 
ing books are written by engineers whose egotism has 
been so slight that they have condensed their own 
necessarily meager experience into a very small fraction 
of the total pages of the book that they have written. 


With few exceptions the best technical books have 
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been written by college professors, for their training as 
gatherers of information for their students has led 
them to realize that one man’s experience is altogether 
too small a part of the total to warrant its being made 
the main part of a text book. On the other hand, many 
an able practicing engineer has failed dismally as a 
book author, because he has come to have too exalted 
an opinion of his own opinions. Such a man usually 
fills his book with accounts of his own experiences and 
theories, to the exclusion of those of other men. 

So, having begun this talk with some comments on 
improvements in magazine appearance, we close it with 
an appeal for careful reading of the material that is so 
laboriously gathered from the recent experiences of 


many men. 
7 ‘ 
Lt C | 


Bad Town Pavements on Main 
Highway Routes 


The miserable condition of many city and village 
streets connecting with excellent county or state roads 
still furnishes ground for serious complaint by high- 
way users. Many such cases, it is true, have been 
corrected, but those remaining are serious enough to 
warrant continued effort toward their eradication. 





Some such cases are due primarily to niggardliness— 
to a direct effort on the part of property owners or 
communities to dodge a fair public burden—and should 
be treated with whatever form of pressure is most 
likely to produce results. More, however, are due to a 
genuine inability to finance the work, and for this 
reason should be given proper assistance. It is in- 
evitable that many small towns and villages on main 
highways should be unable to meet the heavy costs of 
paving these roads throughout their limits; and yet, 
insofar as the roads are in bad shape, the purpose of 
good highways is defeated. A mile or so of ruts and 
chuck holes is as much a hindrance to traffic within 
municipal limits as without; and a simple fact of legal 
boundary lines should not be permitted to handicap a 
whole important improvement. 


Few towns, we believe, will be unwilling to do what 
they are able toward paving main highways through 
them. The merchant knows that he is less likely to get 
business from a party swearing at his street than from 
one enjoying his ride; and there are further the uni- 
versal elements of personal and community pride. 


Not only are there to be considered the cases in 
which the local community is actually unable to bear 
the full cost of the improvement; but there are cases 
where abutting or local property, though able to stand 
the assessments, is not the primary beneficiary of the 
improvement. These also deserve assistance from the 
main highway fund. An equitable apportionment in 
such a case is unquestionably a difficult matter, but 
with the admitted injustice of placing the whole burden 
on the local property there remains no excuse for the 
refusal of all sharing of expense. 


Some states have laws providing for their participa- 
tion in the cost of paving main highways through 
municipal corporations. Other states should make hast: 
to get good laws to the same end. 
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Paving Methods on an Illinois Super-Highway 


How State Paved With Road in Cooperation with Villages and Federal Government After Removal 
of Old Pavement—The Batching Plant—Subgrading—Design of Slab—Paving Operation 
—Finishing—Curing—Inspection—The Forces Used 


Over three miles of concrete pave- 
ment, laid to the section shown in Fig. 
1, have just been completed on Roose- 
velt Road, in Cook County, Ill. This 
work was done under the direction of 
the Illinois State Highway Commission 
for the State of Illinois, plus a fur- 
ther section of about a mile owned in 
part by the United States and in part 
by the village of Maywood. The orig- 
inal contract called for 75,000 sq. yd. of 
concrete pavement at $1.76, plus 18,000 
cu. yd. of grading at $0.85, and 6,000 
cu. yd. Class C excavation at $1.50. 
This latter item was that described in 
the July issue of this journal. The 
work done on government property and 
upon the property of the village of May- 
wood comprised a separate contract at 
similar prices. On the state contract, 
the price quoted for pavement included 
all but the cement, which was furnished 
by the state. 

The Section.—As shown in Fig. 1, the 
pavement has a total width of 40 ft., to 
which a 4-ft. shoulder is to be built up 
on each side. It consists of two 20-ft. 
thickened edge sections separated by a 
metal joint along the center line, and 
each further divided by a metal joint 
at their midsections and tied together 
at these latter joints by means of %-in. 
diameter deformed bars 4 ft. in length 
spaced 5 ft. centers across these joints. 
A %-in. diameter round shear bar, 
painted and oiled, held in place by bar 
rests, reinforces each thickened edge at 
sides and center. The design calls for a 
4-in. crown, 9-in. thickness at the edges 
and center, and a 7-in. thickness of the 
balance of the slab. The edges are 
thickened to 9 in. for 12 in. of width at 
each edge, as shown in the drawing, and 
then taper to the 7-in. thickness in a 
distance of 24 in. 


Batching Plant.—Since the job was 
based on an average progress of about 
600 lin. ft. of 20-ft. slab per 9 hour 
working day, since the paver would 
handle 6-bag batches of the specified 
1:2:3% concrete (with correction addi- 
tion of 15 per cent sand and 6 per cent 
gravel) at this rate with a mixing time 
of 1 minute, with another 30 seconds 
for charging and discharging with the 





The July issue of Roads and 
Streets contained the story of how 
worn out Roosevelt Road, in Cook 
County, IIL, was stripped of its 
wartime 18-ft. pavement in order to 
make way for a modern super- 
highway to be constructed by the 
Illinois State Highway Commission. 
At that time the actual work of 
paving had not yet been started. A 
return visit to the job during the 
past month revealed that the pav- 
ing of the present contract had 
progressed nearly to completion, 
and but a fraction of a mile yet 
had to be done. This present story, 
then, is a fitting sequel to the for- 
mer article, and shows how the con- 
tractor laid the new slab. It repre- 
sents, in its equipment and its or- 
ganization, the final results of the 
experiences on the job, with the 
natural correction of plant, equip- 
ment and organization that comes 
from such experience. It may be 
noted here that the work in every 
way appears typical of modern 
methods used on concrete paving 
work somewhat isolated from the 
large city, that the methods appear 
efficient, and that the final result 
seems good. And last but not least, 
the work was evidently profitable to 
the contractor.—The Editor. 











drum in motion, and since the pay haul 
distance to the paver average %4 mile, 
the following plant was found best 
adapted to the needs of the job, capable 
of turning out 300 to 325 batches per 
day. , 


A siding was laid out from the Chi- 
cago, Aurora & Elgin Railroad, an elec- 
tric interurban line that afforded a ma- 
terial supply, where this road crossed 
1st Ave. in Maywood. This siding ap- 
proximately paralleled the main line at 
a clearance of about 75 ft., and dead 
ended at about the street, which gave 
access to the job. This ground was 
leased for the purpose from the Public 
Service Co. of Northern Illinois, the cor- 


poration holding that tract of land for 
storage requirements. The _ batchers 
were then erected between the siding 
and the main line. Stock piles were 
built up on the opposite side of the 
siding from the batchers. 

Trains of eight cars of aggregates 
and two cars of cement would be 
brought in at the start of the day and 
spotted on this track after the removal 
of the empties of the previous day. 
These trains were so made up that the 
gravel cars followed the locomotive, 
then came the cars of sand, and the 
cars of cement were at the end of the 
train. Backing into this plant, the cars 
cf cement would then be spotted at the 
dead end of the siding, the cars of sand 
would be opposite the sand batcher, 
and the cars of gravel would be like- 
wise conveniently spotted. - Individual 
cars would be spotted during the day 
by means of a 2-batch truck loaded 
with gravel hooked to the car with 
chains. 

The aggregates were loaded into the 
bins or stockpiles from the cars or 
into the bins from the stockpiles by 
means of a %-yd. Northwest crane 
equipped with crawler treads and a 
%4-yd. Williams clamshell bucket. This 
crane took its stand on the stockpile 
side of the siding and had plenty of 
reach to serve its purpose. 


With this arrangement of plant, an 
empty truck could pick up its load and 
cepart for the job without confusion 
and without interfering with following 
empty trucks. They would approach 
the yard along 1st Ave., make a right 
turn and proceed to a point just beyond 
the 40-batch gravel batcher, then make 
two right turns and come to a stop 
under the gravel bins. After receiving 
this part of the load, the truck would 
proceed in a straight line toward the 
avenue, coming to a stop under the 70- 
batch sand bin long enough to take on 
sand, and then continue in the same 
direction until opposite a cement car. 
Here the sacks of cement would be 
emptied onto the load, and the empty 
sacks thrown to the far side of the truck 
onto a pile on the ground for baling 
while the truck proceeded to the street, 
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Fig. 1—Drawing Showing the Section Specified 
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made a left turn, and moved off for the 
paver. 


Organization.—This part of the work 
utilized, besides the equipment already 
specified, the services of seven out of 
the total number of trucks given later 
in this story. The crew consisted of 
the following men: 


1 Foreman 











Fig. 2—General View of Batching Plant Looking Toward the Cement Cars 








Fig. 3—The Trucks Received the Cement From the Cars 


























Fig. 4—Heavy Grading on the Village Contract Was Done by Shovel 


1 Inspector 

1 Crane operator 
i Oiler 
Laborers, car 
Gravel batcher 
Sand batcher 
Cement hands 
Sack baler 
Drivers 
Watchman 
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The inspector, of course, was a state 
employee, while the other men were em- 
used on this job, with one exception, 
were Hug single batch self-dumping 
trucks. One double-batch truck was 
used. In dumping these trucks, the 
dumpman trips a lever, and the force 
of the truck backing against the paver 
skip, aided by gravity, dumps the truck. 


Grading.—While most of the job was 
graded by means of elevating graders, 
the extra-contract grading being done 
when the job was visited for the sec- 
ond time was accomplished by a %-yd. 
Northwest gas shovel, with crawler 
treads, loading onto batch trucks. The 
excavated dirt not needed for shoulders 
was taken to the nearest dump, less than 
a mile away, while that needed for the 
shoulders was dumped in place. 


Fine grading was done by means of 
a 2-up Western blade grader, aided by 
a slip scraper when necessary. This 
latter work was done without an extra 
team or driver, as the team on the 
grader would be unhitched and hitched 
to the slip scraper when that class of 
work had to be done. This biading 
was followed by final grading with a 
subgrader pulled by a Best 60 tractor 
operated by the same grading crew. 
This was followed by a rolling with a 
4-ton Austin Pup gas roller. The trac- 
tor operator ran the roller as well. This 
grading crew and equipment turned out 
a good job with the hard clay soil that 
was encountered. Some difficulty was 
experienced after a heavy rain, since 
the clay tended to lump up when wet, 
and become very hard when dry. Un- 
even drying lead to difficulties as well. 
The grading organization was as fol- 
lows: 


1 Foreman 

2 Truck drivers 

1 Shovel operator 

1 Shovel oiler 

1 Grader driver 

1 Grader operator 

1 Tractor operator 

1 Subgrader operator 

5 Subgraders (also dig form line) 
2 Form setters 
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The Mixer.—The paving work was 
based on a Koehring 27-E paver, with a 
subgrade planer attachment. The mixer 
was fed by batch trucks from the batch 
plant already described. When the work 
was observed, one 20-ft. slab had been 
laid and cured, so it was possible for 
the trucks to utilize this pavement until 
they reached the paver, when they 
would be backed down onto the sub- 
grade, discharge their load, and return 
for another batch. A 1 minute mix was 
specified for each 6-bag batch, and since 
the drum was kept revolving and no 
more time was wasted between batches 
than was necessary, the actual mixing 
time per batch when taking charging 
and discharging time into consideration 
was about 1% minutes. About 6 gal. 
of water were used per sack of cement, 
or a total of 36 gal. per batch. With 
the mix used, this gave a concrete that 
appeared well proportioned and mixed, 
and of just the right consistency for 
the finishing machine. 

Finishing.—Finishing was mostly 
done by means of an Ord finishing 
machine, with specially designed 
smoothers and templets going over the 
work twice and keeping right up to the 
mixer. This was followed by a slight 
amount of floating and by two courses 
of belting. The Ord finisher was 
equipped with additional set of flat 
wheels to run on edge of first 20-ft. 
slab in the laying of the second 20-ft. 
slab. The paving crew handling the 
mixing and the placing of the concrete 
was as follows: 

Foreman 

Mixer operator 
Finisher operator 
Dump man 

Steel and planer men 
Puddlers 

Edge spader 
Finishers 

Helper 

Handy man 
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Curing.—The curing specifications 
provided for a covering of wet burlap 
for the first 24 hours, and this to be 
followed by the surface application of 
calcium chloride at the rate of 2% Ib. 
per square yard. This work was done 
by one man, who spread and wet the 
burlap, who spread the chloride by 
means of a chloride spreader, who 
cleaned the pavement and kept it clean, 
and who rubbed down high places with 
the carborundum brick when directed by 
the inspector. He was helped by one 
man from the subgrade crew when nec- 
essary, particularly for handling the 
burlaps. 

The pavement was checked for pro- 
file by means of a “Bumpometer,” the 
levice recently invented by the District 
Engineer. This handy little device reg- 
isters bumps and depressions by means 


f a movable third wheel that makes, 


in electrical contact and rings a bell 
when an unallowable bump or depres- 
ion is encountered. It is illustrated 
erewith. 
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Truck Equipment.—The summation of 
the equipment required and used on 
this job would hardly be complete with- 
out an account of the fleet of motor 
trucks that had to be provided. With- 
out an adequate truck fleet this con- 
tractor would find his work seriously 
impeded, just as would any other con- 
tractor working on a job theoretically 
or actually isolated from the material 
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and labor transportation facilities of the 
large city. On this job the materials 
were received by rail at a short dis- 
tance from the work. The men were 
kept in camp had to be transported to 
and from the work each day. Supplies 
for men and animals were delivered to 
the camp from the nearest markets. 
Small tools must be supplied, and gaso- 
line and oil must be secured for the 
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Fig. 7—The Mixer Was Provided with a Subgrade Planer to Take Out the Ruts Left by Trucks 


and Paver. 


Note Distance Between Finishing Machine and Paver 
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Fig. 


&—This Ord Finisher Ceompacted and Finished the Slabs Under the Watchful Eye of the 


Foreman (Right) 


equipment. Some of the employees 
own their own cars. 
The following gives a list of the auto- 
motive equipment used on the work: 
13 Hug single batch trucks 
1 Hug double batch truck 
2 White service trucks 
2 Ford service trucks 
1 Ford dump truck 
1 Dodge roadster 
1 Ford runabout 


Due to the great amount of grading 
work being carried out from the camp, 
a separate grading camp was main- 
tained. Here a total of 85 head of 
mules and horses were maintained dur- 
ing the peak of operations. This one 
contract utilized as many as 30 head 
at one time, and 17 head were used on 
the day the job was visited. One team 
was used on subgrading, one team on 
shoulder work at the same point, and 


the rest were used on shoulder work 
further up the line where the pavement 
had been completed. On this latter part 
of the work, ditches were cut with ele- 
vating graders and fresnos, and a labor 
force of about 20 men was used. These 
men included teamsters, a grader oper- 
ator, a tractor operator, truck drivers, 
slopers, and the other classes of labor 
needed on such work, all in charge of a 
foreman. 


Those Responsible——The work was 
done for the State of Illinois, the United 
States, and for the village of Maywood 
under state supervision by the J. J. 
Dunnegan Construction Company, for 
which D. H. Crawford was superinten- 
dent in charge of the job. The state 
was represented on the work by G. N. 
Lamb, District Engineer; O. J. Frost, 
Resident Engineer; and J. R. McCabe, 
Junior Engineer. 

















Fig. 9—After the Concrete Would Bear the Weight of the Inspector This Bumpometer Was Used 
to Detect Bumps and Hallews That Would Have to Be Corrected. It Revealed That the Job of 
Finishing Was Well Done 
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Magnetic Scrap Collector for 
Road Maintenance 


What is believed to be the first mag- 
netic device especially designed to serve 
in highway maintenance is reported by 
Professor H. B. Carpenter, Director of 
the Engineering Experiment Station, 
State College, Pullman, Wash. Accord- 
ing to The Highway Magazine, this 
equipment, designed by H. J. Dana of 
the Experiment Station, will pick up 
nails and heavier pieces of iron from a 
height of 6 in. or more. When low- 
ered to within 2 in. of the ground it 
loosens and collects nails embedded in 
loose gravel or partly embedded in com- 
pacted material. 

This equipment has two 4-ft. magnet 
bars which sweep a strip 8 ft. wide. It 
may be onerated with one, two, or three 
magnets, depending on the road condi- 
tions. To provide the electric power 
needed for operating these powerful 
magnets, a special Ford-engine-driven 
generator has been assembled on skids 
so that the entire equipment can be 
loaded on any truck ready for operation 
or short notice. 

Surprisingly large quantities of metal 
are picked up by this equipment on an 
ordinary road. Jn the course of a few 
miles not only nails but speedometer 
cables, small tools, and many other ar- 
ticles likely to be lost from motor vehi- 
cles or wagons are collected. This 
motley collection ranges from 2 to 10 
lb. or more to the mile of road cov- 
ered. The most plentiful crop of nails 
is found in city alleys and in neighbor- 
hoods where buildings have been re- 
cently torn down, but there seems to be 
no stretch of highway which does not 
give up a large number of iron or steel 
objects, most of which are apparently 
just made for puncturing tires. 





Forest Highway Funds Allotted to 
Alaska Projects.—-The programming of 
an additional $55,000 for work on For- 
est Highway projects in Alaska during 
the current fiscal year has been ap- 
proved by Acting Secretary Dunlap of 
the United States Department of Agri- 
culture. These supplemental funds will 
be used for reconstruction work on the 
Glacier Highway at a cost of $11,500 
and for the reconstruction of bridges 
on the Kenai Lake Highway at a cost 
of $23,500. The balance will be spent 
in location surveys on Alaska forest 
road projects and on administrative and 
engineering investigations. The $55,- 
000 just allotted is in addition to that 
which had already been programmed to 
Alaska projects for the present fiscal 
vear ending June 30, 1928. The acting 
secretary also approved the expenditure 
of $5,000 of Federal Forest Highway 
funds for the location survey of a num- 
ber of road projects in the State o! 
Washington. 
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Earth and Sand-Clay Roads in Alberta 


Design and Construction Methods in Prairie Province Described in Paper Presented Sept. 28 at Con- 
vention of Canadian Good Roads Association 


In the province of Alberta we have a 
main highway system of 2,500 miles 
and a district road system of 10,500 
miles. Of this amount, 1,003 miles of 
main highway have been constructed to 
our standard earth specification, 485 
miles have been gravelled and 23 miles 
treated with sand-clay surfacing. 

By these figures it will readily be 
appreciated that in common with the 
other prairie provinces we must for 
some time to come devote a large per- 
centage of our annual appropriations 
to the earth type of road. It must also 
be remembered that no gravel is placed 
upon our highways until a grade has 
been completed on which to receive the 
material, so that any improved type of 
surface demands first of all attention 
to earth construction. 

In Alberta we have 66 ft. of road 
allowance and this is frequently in- 
sufficient. Deduct from this effective 
area, a distance of from 5 to 15 ft. 
required by established pole line in- 
stallation on tangent and as much again 
at road intersections and curves, and 
you will realize that with an average 
quantity in excavation of 5,200 cu. yd. 
per mile we experience great difficulty 
in proceeding with our work within the 
specified boundary limits. 


Right of Way at Intersections.—We 
have long ago given up trying to fit in 
a satisfactory curve within the present 
limits of right-of-way and in every case 
we obtain agreements for additional 
right-of-way at road intersections and 
where the direction of our highway 
changes through one road allowance on 
to another. This generally demands 
compensation for right-of-way and 
fencing and invariably includes an ac- 
count for removal and re-installation of 
poles and guys. Modern traffic require- 
ments, I think, demand that this should 
be done and I always regard these 
items as money well spent and as en- 
suring not only improvement in traffic 
safety, but also the reduction of the 
cost of maintenance at points where 
the hazards of a sharp curve result in 
heavy braking of motor vehicles with 
consequent failure of road surface. 

I have frequently thought that this 
important part of construction should 
receive more encouragement from the 
Canada Highway Commission by whose 
administration under the Canada High- 
ways Act no amount is recoverable as 
t construction, item by the province 
inder agreement. If in the course of 
‘me the Dominion government sees fit 
‘o launch another program of assist- 
ance to the provinces in highway de- 





By C. A. DAVIDSON 


Highway Commissioner, Province of Alberta 


velopment, I would suggest that they 
encourage us by including purchase of 
right-of-way, erection of fencing and 
pole removal as a constructional charge. 

With a general adherence to road 
allowances, it frequently develops that 
very poor alignment is encountered at 
railway crossings and here again we 
face the effect of the limited space in 
which to prepare our design. It is well, 
I think, to face these problems at the 
commencement and dispose of them 
prior to construction by making timely 
provision for the increasing traffic on 
our highways. 

Prairie Location.—Another location 
problem peculiar to the prairies is the 
necessity for the examination of drift 
conditions in snow and soil. We fre- 
quently find our north and south roads 
passable in winter but the east to west 
locations to be blocked by snow drift. 
The prevailing wind, generally in the 
north to north-west, piles up high drift 
areas and these invariably occur where 
the road is designed in cut. Where this 
condition is met, we find it desirable 
to keep the grade raised and to widen 
borrow with a flat slope. Similarly 
with soil drift, it is desirable to keep 
out of cut and endeavor to establish a 
grade line higher than the ground line. 
Sections of this type are difficult to con- 
struct and require vigilant maintenance 
especially in the section between the 
fence and the shoulder of the road 
where strict attention to removal of 
weeds and clearing of ditches and cul- 
verts is a matter of almost daily 
necessity. 

Design Considerations.—Coming now 
to the question of design I think it 
will be generally accepted that the 
width of roadbed should be governed by 
the requirements of traffic and the con- 
sideration of cost per mile. The latter 
is of very great importance to a coun- 
try having a scattered population and 
an immense area to cover. Our width 
of standard earth roadbed is 20 ft. with 
design of 22 ft. roadbed where embank- 
ment of 5 ft. and over is encountered. 
The road is also widened at curves, ap- 
proaches to level crossings and in prox- 
imity to industrial centres. 

The maximum crown on the roadbed 
is 0.4 over 20 ft., but where gravelling 
is to follow, the finished surface of the 
grade is left flat. There is a tendency 
to depart from crown entirely in con- 
struction of earth grades and a 
previous specification in Alberta al- 
lowed a crown of 8 in. The reduction 
to four-tenths was made following az 
inspection of maintained sections on 
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which a tendency was noted to drag in 
from the edges of road towards the 
centre, resulting in a distorted cross- 
section of road. I still adhere to the 
belief that a light crown is necessary, 
especially in the lighter soil types, but 
I question if this can always be pre- 
determined. I would welcome the ex- 
perience of other engineers who have 
had to face a similar problem. 


Our average quantity per mile in 
earth construction is 5,200 cu. yd. The 
average cost per mile of earth road in 
Alberta is $2,300, which is inclusive of 
cost of materials for culverts, pile bent 
structures less than 20 ft. length, rip 
rap and paving. Classification varies 
to a great extent as the western bound- 
ary of our province extends to the Con- 
tinental Divide and in the south to the 
foothill region of Montana where sur- 
face boulders and solid rock excavation 
is general. 


We call for tenders in sections of 
from 20 to 25 miles and find that a 
contract of this extent is best suited 
to the considerations of engineering 
supervision, the class of contractor and 
the important factor of our compara- 
tively short working season. There last 
two conditions are peculiar to the West, 
where it is our experience that the 
effective working period rarely extends 
beyond a time from May 15 to Oct. 10. 
Gravel surfacing is carried on through- 
out a much longer season, but progress 
in the earth type of construction is 
always more dependent upon immunity 
from our seasonal rains and early 
frosts. 


Unit Prices.—There is no lack of 
competition on our contracts and we 
average five responsible bidders to each 
project we advertise. Unit prices bid 
remain surprisingly constant when one 
considers the class of construction we 
follow. The following has been com- 
piled from our operations of the past 
season and gives a good indication of 
the value of healthy competition in 
construction: 








Clearing, per acre ....................... $31.36 
I citi citi caciipeae alias alrite 45.55 
Earth excavation .................0.- 0.212 
ES ee, 0.430 
Solid rock 1.42 
EE ee ee 0.05 


We use three distinct types of cul- 
vert in Alberta, the selection being 
made dependent upon the local condi- 
tion to be met. The three types are 
corrugated iron pipe, concrete and 
treated timber. The last named is in 
most general use and is adopted not 
only for our culvert requirements but 
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also for pile bent structures and cattle 
passes on our main highways. 

We have recently noted on the part 
of our contractors a distinct leaning to 
the use of elevator graders on tractor 
haul in casting in and on construction 
in embankment. Our limit of free haul 
being 500 feet probably affects the de- 
cision and it is our experience that with 
due provision for shrinkage and by use 
of dises and packers, the completed 
work compares most favorably with 
the class of grade we have come to 
expect under the old fresno method. 
There is no doubt that on our typical 
sections on the plains, much better time 
is made and this is very frequently the 
most important consideration in our 
work. 


Sand-Clay Roads.—Let us now exam- 
ine for a few moments the treatment 
of sand conditions by use of a clay mix. 
Since the commencement of our main 
highways program in 1924 we have 
only found it necessary to treat 23.0 
miles with our sand-clay specification. 
I daresay we may be considered for- 
tunate in this regard, more especially 
since we estimated that we would have 
to treat at least 80 miles by this 
method. In no case do we advertise 
for clay placement on sand grade along 
with the original contract. Our reason 
for so doing is based on the varying 
effects we observe in the final grade 
condition following a season of traffic, 
and we found in most cases that a 
newly constructed grade through sandy 
sections, on being left for a season and 
subjected to ordinary traffic with care- 
ful attention to maintenance at the 
proper time, produces a homogeneous 
effect which is invariably greater than 
that originally anticipated. This, of 
course, would produce a consequent 
reduction in quantities of clay inasmuch 
as the condition would not require a 
maximum treatment. 


On this basis we proceed to construct 
our sand clay section and first of all 
determine the amount of material we 
require, arrange for access to the near- 
est deposits of approved material and 
call for tenders. 

Our units of bid are as follows: 

(a) Re-shaping grade to the re- 
quired cross-section at a unit of 
bid per station (100ft.). 

(b) Stripping pit (removal of over 
burden and other rejected ma- 
terial), free haul limit 500 ft., 
unit of bid per cu. yd. 

(c) Overhaul or rejected material, 
unit of bid per station: yd. 

(d) Excavation and loading of clay 
at pit, per cu. yd. 

(e) Hauling from pit to roadbed per 
cu. yd. mile. 

(f) Spreading, mixing and finishing 
per 100 ft. 


The quanities of materials used will 
vary according to the condition of sub- 
grade and the quality of clay used. 
Choice of material is determined by 
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simple field tests to determine the 
values of resistance to abrasion, to- 
gether with their resistance to the ac- 
tion of water when thoroughly mixed. 

Assuming we decide to place 0.8 ft. 
of clay on the sand grade, we lay the 
material in two courses of equal depth 
over the entire width of roadbed and 
complete the first course before pro- 
ceeding to the second. Haul com- 
mences at a point nearest the pit and 
traffic is required to break wheel tracks 
during the operation. Mixing of the 
materials is by far the most important 
part of the work and may be performed 
by ploughing, harrowing or discing. 
The mixed first course is then bladed 
over true to cross-section and the 
second course is proceeded with, using 
a disc only to obtain the desired mix. 

Costs of work such as has been de- 
scribed will vary according to the 
proximity to the roadbed of the ma- 
terial to be excavated and hauled, the 
haul unit being the most expensive of 
the several operations necessary to pro- 
duce the finished surface. 

At current prices in Alberta the cost 
of the entire work is approximately 
$3,000 per mile and this cost would 
no doubt be substantially reduced had 
we a greater mileage of this class of 
work to offer our contractors, as it fol- 
lows that when we call for tenders 
on isolated sections of road with a 
limited amount of work to compensate 
for the assembly of camp and the ad- 
ditional equipment required, the unit 
prices must of necessity be higher by 
comparison with a contract of sufficient 
magnitude to warrant the assembly of 
a large force having an assurance of 
seasonal employment. 





20,991,333 Motor Vehicles 
Registered 


A total of 20,991,333 motor vehicles 
were registered in the United States in 
the first six months of 1927 according 
to data collected by the Bureau of Pub- 
lic Roads of the United States Depart- 
ment of Agriculture from the various 
State registration agencies. This repre- 
sents an increase of 1,374,578 or 7 per 
cent over the registration during the 
same period of last year. 


The States showing the largest per- 
centage increases are Tennessee, South 
Carolina, North Carolina, Illinois, West 
Virginia, New Jersey and Massachu- 
setts. It is worth noting that 1926 
statistics showed all of these States to 
be above the average of 5.4 persons per 
motor vehicle for the entire United 
States. 


Revenue from registrations, licenses, 
etc., amounted to $272,119,534, of which 
$12,452,059 has been allocated for col- 
lection and administration purposes, 
$188,525,679 for State highways, $47,- 
937,641 for local roads, $21,795,330 for 
road bonds, and $1,408,825 for miscel- 
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laneous purposes. In recent years the 
motor vehicle and gasoline tax revenues 
have constituted quite a substantial por- 
tion of highway expenditures. 


The total motor vehicle registrations 
and the percentage of increase or de- 
crease compared with the same period 
in 1926 were as follows: 



















Percentage 

increase 

or decrease 

Total motor over first 

vehicle 6 months of 
registration 1926 
pe ea 211,385 7.0 
0 ee 69,599 8.5 
Arkansas " 175,709 —0.9 
California 1,584,723 8.6 
Colorado ... 234,794 4.0 
Connecticut 262,035 9.8 
Delaware sili 42,784 6.1 
Pierids _........... oaicienieniaiditil 373,482 —0.6 
Georgia ............. 260,079 9.0 
0S ae 89,006 5.8 
CF —we 1,366,060 12.2 
UID - usxasisieninnidiaaniiiads 745,000 7.9 
a eee 1.9 
SN, scnneneenaenienenin 454,685 4.3 
CO ya 254,595 3.0 
OS 210,000 —3.0 
Se 141,605 10.2 
Maryland ...... 249,883 9.8 
Massachusetts 697,404 11.1 
Michigan 1,041,482 5.0 
Minnesota 607,725 5.8 
Mississippi 197,881 9.9 
Missouri ....... .... 609,849 4.5 
eee 91,791 —0.7 
ae 324,169 —1.7 
RII” anirtiet sieninietisseniinntsitie 22,457 9.4 
New Hampshire ............ 86,618 9.7 
New Jersey 639,339 11.1 
New Mexico - 50,556 8.6 
New York 1,704,987 9.1 
North Carolina? ............ 418,271 12.6 
North Dakota ................ 145,383 0.9 
nD. - miiseeniies .... 1,459,815 6.5 
Oklahoma 459,429 4.2 
Oregon 204,895 4.7 
Pennsylvania 1,425,424 7.4 
Rhode Island ....... .-- 103,533 7.1 
South Carolina .............. 174,378 15.5 
South Dakota ................ 152,069 —2.4 
Tennessee ....................... 265,842 16.7 
TIE dussicasiinimauenaeaisiiieieiaie 5.1 
 _—— inhininnninieniahinanipasinaians 3.2 
IEEE | inthiticniiitiinpantatees 9.8 
oO ae 8.2 
IIE iciicarmmnscateiie ' 6.8 
West Virginia . _ . 11.6 
Wisconsin " 6.0 
\ es : 4.1 
District of Columbia... 91,873 2.2 
, nee aw 20,991,333 7.0 


a Decrease indicated by minus sign. 
? Registration figures for North Carolina cover 
full year. 





Status of the Paving Brick 
Business on Oct. 1 


With shipments for the month of 
September only 1 per cent below those 
of August, and with the unfilled orders 
on hand October first showing only a 10 
per cent decrease below those on hand 
September first, the paving brick manu- 
facturers can entertain a well-merited 
feeling of optimism about the condition 
of their business for the fall months of 
1927. 


Production for the month of Septem- 
ber dropped 4 per cent below that of 
August, and the total stock on hand at 
the end of September was 14 per cent 
below that on the yards the same time 
in August. 


The figures for these statistics were 
furnished by 68 per cent of the paving 
brick manufacturers in the country. 
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Highway Accidents 


Analysis of Causes and Methods for 
Prevention 


By CHARLES M. UPHAM 


Director American Road Builders’ Association 


Every 41 seconds someone is either 
killed or injured in highway accidents in 
the United States. During the five 
years ending with 1927 the staggering 
total of approximately 3,446,370 per- 
sons were reported injured and 114,- 
879 killed in traffic calamities, most of 
which were avoidable. The annual cas- 
valty toll of highway accidents is more 
than twice as great as the entire num- 
ber suffered by the nation’s forces in 
the World War. 

Why does the traffic menace blot out 
so many lives each year? For the first 
time since the beginning of serious 
traffic congestion that question has been 
answered through the combined efforts 
of several national safety organiza- 
tions, among them the Hoover Confer- 
ence on Street and Highway Safety, the 
American Road Builders’ Association 
and the National Safety Council. Sev- 
eral years of scientific research into 
the causes and results of highway acci- 
dents have brought to light the many 
hazards that result in calamity to motor 
vehicles and to pedestrians. Foremost 
among the causes is carelessness. Fore- 
most among results is the five-year loss 
of nearly 3,500,000 injured, 114,000 
killed and an economic loss exceeding 
three billion dollars. The result of their 
findings has been a decrease in the num- 
ber of casualties per motor vehicle reg- 
istered in the nation, although the total 
number of deaths is increasing at the 
rate of nearly 2,000 annually. 


One of the most vital bits of infor- 
mation uncovered by highway safety 
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Chart Showing Annual Increase in Highway 
Accident Fatalities 


statistical research is the fact that the 
annual fatality record of the street and 
highway includes over 7,000 children of 
school age, the majority of whom were 
killed while playing in or crossing the 
thoroughfare. Pedestrians compose ap- 
proximately two-thirds of the total num- 
ber of deaths, nearly all of which have 
been pronounced avoidable. 
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Statistical Research.—Statistical re- 
search has uncovered many peculiar 
facts in regard to the causes and re- 
sults of highway accidents. The knowl- 
edge of these facts has given national 
organizations interested in the public 
safety movement a basis upon which 
to work and is expected to bring a 
noticeable reduction in the accident cas- 
ualties within a few years. Paramount 
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Chart Showing the Distribution of 28,000 Acci- 

dents in the State of New York According to the 

Time of Day in Which They Happened. The 
Double Line Indicates an Estimate 


among the conclusions that have been 
drawn from statistics collected from 
various rural districts and municipalities 
are: 

1. That the largest number of acci- 
dents occur between five and six in the 
afternoon when business men and work- 
ers are returning hurriedly to their 
homes. At this period of the day con- 
gestion on the street and highway is at 
its height. The psychological phase also 
enters into the fact that accidents are 
numerous at this hour. Drivers and 
pedestrians who are wearied from a day 
of labor are not as mentally alert as 
during the earlier hours of the day, 
and as a rule are in a hurry to reach 
their homes. Confusion and careless- 
ness result, and from them—accidents. 

2. That the accidents involving 
pedestrians are increasing at a rate 
much greater than the rate of increase 
of other types of accidents. An exam- 
ple of this was found in Massachusetts, 
where the registration of automobiles 
has increased 160 per cent during the 
past six years. In that state the colli- 
sions between automobiles have actu- 
ally decreased, while the calamities 
involving pedestrians have nearly dou- 
bled since 1921. The pedestrian evil 
seems to indicate that the American 
motorist is becoming adept in the art 
of doging other vehicles, but is unable 
to cope with the problem of the pedal 
traffic on city streets. 

8. Less than 5 per cent of all acci- 
dents are the result of faulty mechan- 
ism of vehicles or improperly designed 
roads and streets. The human machine 
is responsible for the remaining 95 per 
cent of the accident total. Carelessness 
and incompetency have been found to 
be the chief illnesses of the human ma- 
chine resulting in disaster. 

4. The annual death of 7,000 chil- 
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dren of school age has caused an in- 
tensive research into the causes of these 
youthful mortalities. It has been found 
that more than twice as many children 
between the ages of 6 and 12 are killed 
than between any other similar group 
of years between 1 month and 70. Chil- 
dren at the age of 6 are just starting 
their daily journeys to and from the 
schoolroom and for the first time are 
their own masters on the street. They 
have no fully developed ability to judge 
speed and distance and as a result are 
the victims of the accident evil. The 
reasons for fatalities between the ages 
of 6 and 12 are for the most part psy- 
chological and avoidable through proper 
education of the child. 

5. While the total number of acci- 
dents resulting from recklessness by 
intoxicated drivers is small as compared 
with total accidents reported, they more 
often result in mortalities. Drastic leg- 
islation in nearly every state has 
brought the number of deaths from this 
source to a considerably lower level 
than in 1921. In New York State in- 
toxicated drivers were responsible for 
458 personal injuries in 1925, and the 
licenses of more than 1,600 intoxicated 
drivers were revoked during the same 
period. 

6. The economic loss resulting from 
highway accidents is estimated at $50,- 
000,000 per month, or $600,000,000 per 
year. This conclusion has been drawn 
from reports of various insurance com- 
panies and police departments of the 
country. 

Psychological Research—A great 
mass of data has been collected by or- 
ganizations investigating the psycholog- 
ical phase of highway accidents. The 
outstanding single mental condition giv- 
ing rise to casualties is fatigue, which, 
in turn, causes carelessness, reckless- 
ness and a general decline in the ability 





Showing the Principal Causes for Motor Vehicle 

Accidents. Recklessness, 57.7%; Careless Minor 

Accidents, 13.4%; Careiessness of Contributor to 

Accident, 10.6%; Carelessness of Adult Pedes- 

trian, 7.6%; Faulty Equipment, 5.2%; Miscel- 

laneous, 5.4% (Taken from Connecticut State 
Report) 


of a driver or pedestrian to act speed- 
ily and accurately. In the child prob- 
lem, general inattentiveness has been 
found the chief cause of fatalities and 
injuries. The child at play is a bundle 
of trembling nerves and in the joy of 
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the game is almost unconscious of any 
world but its own. He may run into 
the street and, being there, continue 
his pleasant pastime without regard to 
the motorist. Every driver has some 
knowledge of the irresponsibility of the 
child at play. Such knowledge excites 
the driver and dangerous confusion re- 
sults. The same condition prevails with 
child pedestrians, who have contributed 
an amazing portion of the highway 
mortality. 

Mental and physical defects of drivers 
have caused a large number of acci- 
dents, although general carelessness is 
far more important. 

Thoughtlessness and poor judgment 
are the cause of more than 40 per cent 
of all accidents. These classifications 
include jaywalking, inattention, confu- 
sion, inexperience and_ recklessness. 
The classification, however, overlaps the 
causes of accidents attributed to care- 
lessness, and should not be confused as 
distinct causes within themselves. 

The American Road Builders’ Asso- 
ciation is now launching a campaign to 
cut down the toll of the street and high- 
way. The organization has conducted 
an exhaustive investigation into acci- 
dent causes and results, and its conclu- 
sions in fine are that the individual 
alone holds the key to the solution of 
the accident problem. 

Ultimate Objectives.—The ultimate 
objectives of the general movement for 
highway safety are as follows: 

First, the education and regulation of 
pedestrian traffic as well as motor ve- 
hicle traffic. Pedestrians and motorists 
are to be considerate of each other and 
share the necessary delay caused by 
courteous and cautious conduct. Along 
rural highways, where there are side- 
walks, pedestrians will be expected to 
use them. Where sidewalks are un- 
available, pedestrians will be expected 
to use the extreme left side of the road 
facing the traffic flow. In cities pedes- 
trians are to be instructed, urged and 
even required to keep within the boun- 
daries of designated safety zones and 
crossing places, and where there is con- 
gestion to cross only with the traffic. 
Pedestrians as well as drivers are to be 
subject to the traffic regulations, the 
violation of which would be considered 
a misdemeanor. 

Second, the adoption of a standard 
code of motor vehicle laws in every 
state of the union. This is expected to 
reduce accidents resulting from ignor- 
ance of regulation and custom. A code 
has been drawn up by the Hoover Con- 
ference as a model for state adoption. 
The code should include a thorough 
examination of all drivers. 

Third, education in safety and acci- 
dent prevention, as the American Road 
Builders’ Association recommends, will 
be incorporated in the curricula of ele- 
mentary schools, both public and pri- 
vate, parochial schools, night schools, 
vocational schools and citizenship 
schools. It will also be carried on 
through educational contests, organized 
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playground training, schoolboy patrols, 
boy and girl scouts, and junior safety 
organizations. More advanced training 
in safety and traffic matters will be 
developed in schools for teachers. Gen- 
eral education of the public will be 
undertaken through newspaper and 
magazine publicity, posters, motion pic- 
tures, radio lectures, safety clubs, safety 
programs at public meetings, churches 
and parent-teacher organizations. <A 
pledge card binding the signer to the 
use of courtesy and caution will also 
be issued by the association to all driv- 
ers and pedestrians willing to cooper- 
ate in the movement. 


Fourth, motorists will be asked to 
protect the design and materials of 
their automobiles by periodic adjust- 
ment and replacement. Particular em- 
phasis will be put on the construction 
and adjustment of headlights, steering 
apparatus and brake mechanism. 


Fifth, a comprehensive program of 
street widening and the elimination of 
grade crossings will be carried out 
throughout the nation. Grade crossing 
accidents account for approximately 9 
per cent of the total highway traffic 
deaths. The railroad hazard is rapidly 
decreasing, however, as the result of 
installation of signals and gates, re- 
duction in the number of crossings and 
safety legislation. 





Determination of Moisture in 
Aggregate 


When accurate control of the mixing 
water for concrete is to be maintained, 
a quick, simple method of determining 
the moisture content of the aggregate 
is desirable. A special apparatus for 
making this test is described in October 
Concrete Highways and Public Im- 
provements. 

The method used is based on the 
fundamental principle of the difference 
in volume of water displaced by dry 
and moist sand. The volume of dry 
sand may be assumed to be constant 
so long as the grading, unit weight, and 
specific gravity of the sand do not 
change materially. 

There are several types of appara- 
tus which may be adapted to this 
method. The apparatus described con- 
sists of a cylindrical brass container 
with a gage glass attachment as 
shown in the accompanying sketch. 
The container is 29 in. long and 3 in. 
in diameter with a funnel top 2 in. high 
and 4 in. in diameter, and will accom- 
modate a 5 lb. sample of sand. The 
container is carefully calibrated in cubic 
centimeters with the gradations marked 
on the gage glass. 

How the Test Is Made.—To make the 
test, the container is filled with water 
to the O-cc. mark on the graduated 
gage glass. A convenient weight, 
usually a 2000-gram sample, of dry 
sand is then placed in the container and 
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the volume of water displaced is deter- 
mined immediately by direct reading of 
the water level in the gage glass. This 
procedure is then repeated using the 
same weight (2,000 grams) of damp 
sand and the volume of water displaced 
noted. The percentage of moisture is 
calculated by substituting the volumes 
of water displaced by the dry and damp 
samples together with the weight of 
the sample in the following formula: 


D-C 
P=100 —— 
W-D 


In which P=percentage of moisture 
by weight of dry sample, 
D=volume (in cc.) of 
water displaced by damp sample, 
C=volume (in cc.) of water 
displaced by dry sample, 
W=weight of sample (dry 
or damp). 
If the weight of sample is measured 
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Apparatus for Determing Moisture in Aggre- 
gate 


in pounds, this weight must be con- 
verted to grams before substituting in 
the formula. 


When placing the sand into the con- 
tainer it is essential that al! entrained 
air be eliminated. This can be done by 
placing a small piece of wire coiled 
at one end in the container and care- 
fully withdrawing it as the sand is 
poured in. In order to avoid errors 
due to absorption of moisture by the 
dry sand, it is necessary to read the 
displaced water immediately. 


This method of determination has 
been found to be accurate within 0.5 
per cent of moisture, provided the op- 
erator exercises care in the weighing 
of the samples and reading of the 
water levels in the gage glass. This 
method is advantageous because it gives 
the surface moisture and obviates the 
necessity of correcting for absorption 
of the aggregate which is necessary 
when the method of drying the aggre- 
gate is used. The moisture determina- 
tor may be used for both sand and 
coarse aggregate. 
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Increasing Production in Highway Construction 


Suggestions for Securing Maximum Output Given in Paper Presented June 24 Before Kansas Con- 


tractors’ Association 


By T. WARREN ALLEN 


_——<— 


Chief, Division of Control, U. S. Bureau of Public Roads 


The contractor, for self-preservation, 
must increase his productivity by elimi- 
nating the waste attendant upon his 
operations. Competition is not likely 
in the near future to be any less severe 
than it is today. The man who is poorly 
prepared to meet it is going to have 
a hard struggle to keep his head above 
water, and eventually he will go under. 
He who is unable or unwilling to pre- 
pare himself for this competition would 
better, if he can, ally himself with a 
stronger organization or go out of the 
contracting business. 

The age we are living in is a strenu- 
ous one. Men are growing up who 
have had greater advantages than the 
older ones of us, and they are going to 
succeed where their forebears failed. 
They are not going to be satisfied with 
the results of a few years ago. They 
are going out after the last penny and 
they are going to get it through the 
use of highly trained men and up-to- 
the-minute equipment. You cannot af- 
ford to bother with anything but the 
best. Anything else will bankrupt you 
as it is bankrupting others. 

Studies of the U. S. Bureau of Pub- 
lic Roads.—The Bureau of Public Roads 
is studying construction operations for 
the purpose of discovering ways and 
means whereby production can be in- 
creased and waste eliminated. We have 
studied a very large number of such 
operations and, averaging the results, 
have secured at least approximate 
measures of average management and, 
of course, many examples of excellent 
management. We can therefore, after 
a relatively short study of the opera- 
tions of an _ individual contractor, 
usually indicate to him just where he 
stands in the scale running from poor 
management to excellent, and tell him 

in which if any of his operations waste 
occurs. 

Practically all road construction work 
consists of the consecutive repetition of 
a limited number of rather simple oper- 
ations. In order to secure and maintain 
a high rate of production it is neces- 
sary, first, that delays or interruptions 
to production be reduced to the lowest 
possible limit consistent with econom- 
ical operation; second, that no secondary 
operation be permitted to delay or in- 
terfere with any primary operation; 
third, that each operation be performed 
with the most economical expenditure 
of time and energy, and, fourth, that 
each operation be so performed as to 
vield the largest possible useful con- 
tribution toward the completion of the 
work in hand. 


The Value of Time.—There is an old 
adage to the effect that if you take care 
of the pennies the dollars will take 
care of themselves. Adapt this to road 
construction and it may well be worded: 
Take care of the seconds and you will 
not need to worry about the profits. 
Many of the operations involved in al- 
most any kind of highway construction 
work involve only a few seconds. Prac- 
tically all of these operations are re- 
peated over and over again, sometimes 
several thousand times a day. Conse- 
quently, any time loss or time extension 
on each of such operations is multi- 


directed toward attaining and maintain- 
ing the rates of operation and loading 
fixed by the primary unit of his equip- 
ment. 

The bureau study of highway con- 
struction has not yet covered all phases. 
We have studied common excavating 
done with fresnos, wheelers, elevating 
graders and power shovels. We have 
done but little on rock work. We have 
studied Portland cement concrete pav- 
ing. We are just beginning studies of 
other paving work and bridge construct- 
ing. I will not attempt a detailed dis- 
cussion of our findings, but will give 














Materials Which Are Very Hard to Plow and Difficult to Elevate, Steep Side or Frequent Longi- 
tudinal Surface Slopes as Well as Widely Fluctuating Haul Lengths Are All Definite Barriers 
to Lew Cost Production in Elevating Grader Work 


plied by the number of times the oper- 
ation is repeated. 

The daily cost of operating most con- 
struction units is very nearly fixed for 
any given set of conditions, regardless 
of whether the output is high or low. 
The only effective means available to 
the contractor for reducing his unit 
costs is therefore to maintain a high 
rate of production. I think I am safe 
in saying that under most field condi- 
tions the lines along which production 
can be boosted are sharply limited to 
one or more of the following: 

(1) Increasing the rate or pace of 
operation, 

(2) Increasing the load handled per 
operation, or 

(3) Increasing the proportion of the 
time devoted to actual production—that 
is, reducing the time losses. 

The limit beyond which the first two 
lines cannot be carried is usually fixed 
by the physical characteristics of the 
equipment. The attention of the con- 
tractor must therefore, in general, be 
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you a resume for each activity we have 
studied. 


Fresno Operation.—The rate of fresno 
operation is almost entirely a matter 
of proper plowing and general manage- 
ment so long as the material is such 
that it can be so broken up or loosened 
that it will load readily. The direct 
effect of the material in fresno work 
is therefore largely expressed in the 
amount of stock and number of men 
that must be used in order to get it 
properly plowed. But the amount of 
such material which is carried to the 
dump per fresno load varies over a 
somewhat wider range with the nature 
and character of the material, as well as 
with the care of the drivers. The con- 
tractor must therefore not only watch 
the rate at which his outfit is moving, 
but he must also see that the loading is 
kept up to the highest point possible. 

In fresno work the various necessary 
operations of loading, dumping, turning 
at each end of a trip und throwing the 
fresno back into loading position can 































486 


readily be performed within an average 
time of 40 seconds. To maintain this 
rate might be termed good or excellent 
management. For all jobs studied to 
date the average time for these opera- 
tions is somewhat over one minute. 
Where the management is poor or very 
lax, the time required for these opera- 
tions often approaches two minutes per 
trip, which on short haul work means a 
50 per cent decrease in production. 


Under normal conditions a good 
fresno team will ordinarily walk at an 
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Grade of Management 


Good or 
Haul Excellent Average Poor 
(feet) (minutes) (minutes) (minutes) 
50 1.1 1.6 2.4 
75 1.3 8 2.6 
100 1.5 2.0 2.8 
150 2.0 2.5 3.3 
200 2.4 2.9 3.7 
250 2.9 3.4 4.2 
300 3.3 3.8 4.6 
400 4.1 4.6 5.4 


Wheel-Scraper Work.—The same gen- 
eral conditions which govern fresno 
work have also been found to hold good 
in regard to the use of wheel-scrapers. 














Loading at the Rear Instead of the Side of the Shovel Frequently Reduces the Rate of Produc- 
tion as Much as 20 Per Cent 


uverage round trip speed of from 220 
to 240 ft. per minute. As the time 
per trip is the sum of the times required 


to perform the several operations of 
loading, dumping and turning, plus the 
actual travel time to and from the 
dump, including any delays or waits 
may occur, anyone can readily deter- 
mine how the work on a particular job 


compares with the best or average 
rate at which many other jobs are 
working. The rate at which a round 


trip should be made for various lengths 
of haul under the three proposed grades 
of management is as follows: 


The only essential difference is that 
wheelers require the use of a snatch 
team in order to secure sufficient power 
for loading and this, therefore, places 
a more definite limit on the number of 
wheelers which can be advantageously 
employed in each gang. Hooking on 
and unhooking the snatch team also 
increases the loading time so that the 
time constant—that is, the total time 
required to perform the standard oper- 
ations of loading, dumping, turning, 
ete., is considerably longer for the 
wheeler than for the fresno. There is 
also more of a tendency for waits and 
delays to occur at the cut, especially 
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where the management is not constantly 
alert. On the other hand, there is a 
tendency for the teams to maintain a 
slightly faster pace and to tire less 
than on the longer fresno hauls. With 
good or excellent management on 
wheeler work the time constant can be 
kept within an average of two minutes 
per round trip, while the average for 
all jobs which have been studied is 
very close to three minutes. In gen- 
eral, the fresno is more economical than 
the wheeler for hauls up to 300 or 400 
feet. Consequently, the number of 
studies which have been made on very 
short haul wheeler work is somewhat 
limited. For hauls of 200 ft. and over, 
however, the average time required per 
round trip is about as follows: 


Grade of Management 


Good or 

Haul Excellent Average Poor 

(feet) (minutes) (minutes) (minutes) 
200 3.7 4.7 5.6 
300 4.5 5.5 6.5 
400 5.3 6.3 7.3 
500 6.2 7.3 8.2 
600 7.0 8.0 9.0 
700 7.8 8.8 9.8 
800 8.7 9.7 10.7 


Elevating Grader and Power Shovel. 
—The elevating grader and the power 
shovel are excavating and loading ma- 
chines which, except when casting can 
be done, depend on wagons, trucks or 
tractors for hauling the excavated ma- 
terial to the point where it is to be 
placed. With the fresno and wheeler 
the operations of loading, hauling and 
placing the material are all performed 
by the same piece of equipment in con- 
secutive order. With the elevating 
grader and the power shovel, however, 
we have in general the work divided 
into three definite parts. The grader or 
shovel does the digging and loading 
only. Other equipment must be pro- 
vided for hauling the material and, in 
general, still further equipment or facil- 
ities to handle the material after it has 
been dropped on the dump by the haul- 
ing equipment. 

Both the elevating grader and the 
power shovel are capable of a very 
high rate of production but require far 
more careful management in order to 
maintain such a rate consistently and 
efficiently. The reason for this is clear: 
In fresno work the supervision in addi- 
tion to ordinary oversight need only see 
that the plow teams are sufficient, that 
the plowing is well done and that the 
number of fresnos in each group is not 
spaced so closely as to cause interfer- 
ence or delays. In general, the plow- 
ing can be done well ahead of the fresno 
requirements. If the capacity of the 
plow team is much greater than that 
of the available fresno teams, it can 
frequently be alternated between fresno 
work and plowing. But neither the ele- 
vatin grader nor the power shovel can 
so store up their work. In general, 
they can dig only when and as hauling 
equipment is in position to receive the 
material. Up to the point of their 
maximum rate for the material in which 
they are working, the hauling equip- 
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ment therefore controls the rate of pro- 
duction providing the dump is properly 
managed, for it is clear that the haul- 
ing equipment can handle the material 
no faster than it can be received at the 
dump. 

In order to maintain a high rate of 
production at the most ecenomical cost 
with either the elevating grader or the 
power shovel, it is therefore necessary 
that both the amount of equipment and 
its operation be carefully co-ordinated 
and synchronized with the output capac- 
ity and operating speed of grader or 
shovel. For example, more hauling 
equipment than is required is just as 
much of a waste as is not enough. This 
is equally true of equipment unsuitable 
either in size or operating characteris- 
tics to work well with the major equip- 
ment. Thus, with a power shovel it 
has been found impossible to operate 
a hauling equipment so as to maintain 
a high rate of production on long hauls 
if the capacity of the individual unit 
is only one dipperful. Also, in soils 
which do not pack readily it is almost 
impossible to maintain a low production 
cost with heavy trucks and especially 
so if the hauls are short. 

To maintain the proper amount of 
hauling equipment is a question which 
should be given much attention by the 
management. The amount of equip- 
ment needed at any particular time de- 
pends on the length of the haul and 
this is constantly changing from cut 
to cut and sometimes from hour to hour. 
If too much is supplied, some will be 
idle or all will be operating at a low 
rate. If not enough is supplied the 
shovel or grader will lose time by wait- 
ing for wagons or trucks. Hiring addi- 
tional equipment for the longer hauls 
is sometimes possible, or where two 
graders or shovels are operated the 
work can often be so planned that when 
one is on short haul work the other 
will be on the longer hauls and the 
hauling equipment shifted accordingly. 

Thus, while many of the operating 
characteristics of the elevating grader 
and the power shovel are similar, each 
has a rather distinct field. The elevat- 
ing grader is not adapted to rocky, 
very sandy or stumpy ground, nor to 
ground where the side slopes are steep 
or the longitudinal surface slopes are 
abrupt and much broken. The ideal 
field of the elevating grader is level to 
rolling prairie regions, where cuts are 
usually fairly long and the side slopes 
slight so as to avoid much dead-heading 
and the soil reasonably free from rocks, 
large boulders or many stumps and 
roots. So long as those conditions hold, 
it does not matter much whether that 
cut is only a few or many plowing in 
lepth. 

On the other hand, the power shovel 
s far less affected by the contour of 
the surface or-the character of the ma- 
terial. Very shallow cuts, however, 
‘low down production to a rather sur- 
rising extent. But neither the power 
hovel nor the elevating grader can, in 
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general, do shallow short haul work in 
common excavation as cheaply as the 
fresno. 

In elevating grader work a high rate 
of production is dependent very largely 
on the following points: (1) Keeping 
the plow cutting at the bite which will 
give the elevator the maximum amount 
of material that it can handle without 
clogging or undue strain, especially on 
the high side of the cut, (2) A suf- 
ficient supply of suitable hauling equip- 
ment, (3) Operating the grader at the 
proper speed, and (4) Proper operation 
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just sufficient to complete the load with- 
out spilling. The empty wagon should 
be made to follow hard on the wagon 
completing its load. The loaded wagon 
should immediately swing away sharply 
from the grader and then continue for- 
ward until clear of any chance of inter- 
fering with the following wagon. This 
method will facilitate a quick exchange 
of wagons and reduce grader delays. 
The following time requirements for 
each of the principal operations. will 
tend to illustrate the effect of manage- 
ment in elevating grader operation: 

















Concrete Road Construction Involves a Large Number of Separate Operations, All of Which Must 
Be Fully Synchronized in Order to Secure a High Rate of Production at Low Unit Costs 


of the hauling equipment, especially as 
to exchanging wagons. Long cuts of 
fairly uniform depth with but little side 
slope will, of course, yield much higher 
average daily production than short 
cuts with steep side slopes and of 
variable depth. 

Where team-drawn wagons are used 
for hauling, the grader speed should be 
maintained at about 3% ft. per second 
or 225 ft. per minute. If 1% cu. yd. 
wagons are used the teams can readily 
be made to walk at the rate of 4 ft. per 
second, so that if the loading is begun 
at the front end of the wagon the gain 
of the team over the grader will be 


Grade of Management 


Good or 
Excellent Average Poor 
Loading time, seconds 18 23 30 
Exchange time ............ 7 13 20 
*Turning time ............ 35 45 55 





*Time required to turn grader at end of cut. 


Power Shovel Operations. — Under 
favorable conditions in good common 
excavation, a power shovel can be made 
to load wagons or trucks at the rate 
of four well filled dippers per minute, 
providing the swing does not exceed 
90°. A good operator can continue this 
rate for intermittent periods through- 
out the day. This, however, is very 
close to the maximum limit of shovel 
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operation and permits of no delay or 
interference of any kind. However, 
many jobs have been found where under 
normal field conditions in materials 
which were easy to dig and dump the 
rate of operation was at the rate of 
three well filled dippers per minute. 
To maintain this rate consistently re- 
quires a shovel in first-class condition, 
a high-grade operator, an ample supply 
of suitable hauling equipment, loading 
at the side of the shovel so that the 
average angle of swing does not exceed 
90° and, above all, a carefully trained 
and well supervised personnel. A con- 
tinuing rate of three well filled dipper- 
loads per minute in good common exca- 
vation may therefore be taken as the 
measure of excellence in the manage- 
ment of a power shovel job. As the 
materials become hard, tough or sticky, 
the digging becomes more difficult with 
the result generally both the number 
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ferent highway grading jobs on which 
power shovels were used. 

Report on Power Shovel Job.—Just 
before I left Washington a report on a 
power shovel job came in. I will quote 
briefly from it: “This is a steam shovel, 
about four years old, and in good me- 
chanical condition. The shovel is work- 
ing in sand-clay, excellent material to 
handle. The operation of the shovel is 
excellent, no delays being caused by the 
inexperience of the operator. The haul- 
ing equipment consists of two tractors 
each hauling one 5 cu. yd. steel wagon. 
This hauling equipment continued 
throughout the job to give excellent 
service. It is dependable, even when 
operating under severe subgrade condi- 
tions. A wagon holds seven or eight 
dipperloads of sand-clay. This reduces 
the number of exchanges of the hauling 
equipment at the shovel, thereby reduc- 
ing exchange delays. The wagon is 
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foreman who realized the importance of 
keeping the hauling equipment moving. 
The tractor drivers do not deliberately 
cause delays, but are inclined to waste 
too much time in performing the nec- 
essary operation. Fifteen per cent of 
the working day was lost in taking on 
coal and water. The delay in taking 
on water could have been eliminated if 
the shovel had been equipped with a 
hollow center pin and the delay in tak- 
ing on coal by filling the coal bin be- 
fore work in the morning and again 
at noon and handling the additional sup- 
ply needed during the day in coal bags. 

Very little could be done in the matter 
of speeding up operations in this proj- 
ect. The contractor was away during 
nearly the whole of the time the studies 
were in progress and the junior partner 
spent very little time on the job and 
was almost a total stranger to the 
actual operation of the outfit. 

















The Ideal Elevating Grader Job Has Moderate Slopes, Fairly Long Cuts and a Soil Free From Rock or Large Roots 


of dipperloads per hour and the yard- 
age per dipperload are reduced. No 
very satisfactory way has as yet been 
found for designating the rate at which 
this decrease varies with the kind or 
character of the materials and the grade 
of the job management. The accom- 
panying table, however, represents a 
somewhat tentative average as found 
from a study of nearly a hundred dif- 


dumped while in motion and no time is 
lost in performing this operation.” 
Stop-watch studies of this shovel op- 
eration show that but 54 per cent of 
the working day is utilized in moving 
material. Ten per cent of the time is 
lost because of shortage of hauling 
equipment, 9 per cent because of lax 
management of the hauling equipment. 
This time could easily be saved by a 


Variation of Power Shovel Production When Operating Under Good, Average and Poar 
Management in Various Materials 


Kind of Material and Condition 


1. Common excavation which digs easily and 
Oe FO ee 
- Common excavation which dumps freely but 
is eo hard or tough that full bite exceeds 
available power at normal engine speed........... 
3. Common excavation which digs easily but 
which sticks or hangs somewhat in dipper...... 
4. Common excavation, hard or tough and which 
also generally hangs or sticks somewhat in 
dipper 
. Well blasted material containing few or no 
pieces too large to load and dump freely........ 
6. Very hard or tough and adhesive material, 
poorly blasted shale or rock, hard or sticky 
soils with many boulders or roots and stumps 
and all materials consistently difficult to both 


to 


ow 


Good Average 


1 


1 
1 


Cubic Yards per Hour 
Based on Quantities 
Measured in Place 

in Cut or Borrow Pit 

Good Average Poor 


Dippers per Hour of 
Continuous Operation 
Poor 


80 150 120 90 75 60 


50 120 90 70 55 40 


ou 


60 130 100 60 45 


120 90 60 50 40 25 


~ 


40 110 80 55 40 30 


dig and dump................... EC ee ee 100 75 50 35 25 15 


The above outline is based on a % cu. yd. shovel with crawler tread, in first-class condition, a 
good operator and supplied with sufficient hauling equipment so as to not cause any retardation 


from this cause except as normally occurs due to the various grades of management. 


Quantities 


all based on measurement of materials in place as obtained from cross sections of cut or borrow 


pit. 





Shovel assumed to work in cut averaging 4 feet deep or more. 





Production on Concrete Paving Job.— 
The rate of production on a concrete 
paving job is affected even more con- 
spicuously by the grade of the man- 
agement under which it is operated. 
This is only natural. While a power 
shovel job is normally three or four 
definite operations which must be co- 
ordinated and synchronized,—those of 
digging, hauling, placing at the dump, 
and frequently drilling an blasting—the 
normal concrete paving job has at least 
twice that many operations which must 
be carried along on a definite schedule 
or production will suffer. Materials and 
supplies must also be ordered in ad- 
vance and scheduled so as to arrive as 
needed. No detail is so small that the 
management can afford to overlook it. 
A broken pump or a shortage of part- 
ing strips can stop production just as 
effectively as a broken mixer or a lack 
of cement. 


Where a 1-minute mix is specified, the 
maximum limit is 48 batches per hour. 
In several thousand hours of stop-watch 
studies only one hour as yet shows this 
perfect record of 48 batches placed in 
the slab within the 60 minutes. Very 
good management is necessary to pro 
duce consistently an average of 4° 
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batches for each hour the mixer crew is 
on the job. The average for all jobs 
studied is about 32 batches per hour, 
while poor management will rarely ex- 
ceed 25 batches per hour. Our records 
furthermore tend to show that for two 
similar outfits the daily cost of opera- 
tion when averaged for the entire sea- 
son is very apt to be higher for the out- 
fit which places only 25 batches per hour 
than it is for the one which places 40. 
This of itself is sufficient to explain why 
the outfit which neglects or fails to put 
real high-grade managerial ability into 
its work usually fails the first or second 
season, while the other fellow makes a 
profit and prospers. In general, success 
in all lines of highway construction 
work is earned, and just as hard earned 
as outstanding success in any other 
lines of endeavor. 


There are many of you who feel that 
the unit prices you receive should be 
increased. That seems to very difficult 
of accomplishment, but in the meantime 
I believe you should take such steps as 
you are able to increase the margin of 
profit with the unit prices you are able 
to secure. Prevailing prices are usually 
such that on the whole the movre efficient 
contractors can and do make a profit. 
Wherever there is inefficiency there is 
a decrease in profits. Inefficiency is the 
forerunner of bankruptcy. The studies 
we have made are convincing in this 
respect. To insure profits, however, re- 
quires the utmost vigilance in maintaing 
production as well as in the elimination 
of all waste and lost motion, whether 
it be caused by unfit labor, unfit equip- 
ment or inefficient methods in the use of 
both labor and equipment. 


Studies on a Culvert Job.—Not long 
ago I had some studies made on a cul- 
vert sub-contract. Fifteen men were 
timed on one job on several separate 
occasions and it was found that one 
of these men was actually at work but 
22.8 per cent of the time. The re- 
mainder of the time the contractor was 
paying him for standing around, for 
rolling cigarettes, and for just plain 
loafing. For the remainder of the men 
on the job the percentages for actual 
working time to the time they were 
paid to work varied respectively from 
31.3 per cent to 92.1 per cent, while 
the average of the entire crew of 15 
men was 62.8 per cent. Part of the 
difficulty here is due to poor manage- 
ment expressed partly in a failure to so 
plan the work as to prevent the various 
operations from interfering with each 
other and partly to a lack of adequate 
supervision and the mutual inclination 
of some men to loaf whenever possible. 
In much road construction work the 
pace is made by the equipment rather 
than by the men. But in such lines as 
small culvert construction an immense 
amount of lost motion with its attend- 
ant waste still persists. Here should 
be a fruitful field for the contractor 
who will take the pains necessary to 
devise an orderly system for this kind 
of work and then choose and train his 
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men with the same care as is generally 
employed in choosing and training the 
men on a first-class mixer job. 

The bureau is extremely interested 
in the study of construction costs. We 
are anxious that our findings may be 
used to your advantage. Should you 
desire it, we would be willing to assit 
you in a limited number of cases by 
making a short study of individual 
cases. The force we can devote to such 
work, however, is limited. Should your 
state organization desire totake up this 
work itself we would be willing to as- 
sist by training a young man whom you 
may secure from the civil engineering 
class of one of the Kansas colleges, his 
training to consist of sufficient number 
of studies of individual jobs under the 
direction of a bureau man to qualify 
him to proceed alone. We would be 
glad to advise him from time to time 
thereafter until he is able to work in- 
dependently. I feel confident that if 
you should decide to do this that the 
resulting increased profits would repay 
many times the expenditure made. 
Furthermore, when this young man has 
gained the requisite experience he can 
and we will be glad to assist him to 
train such other young men as you may 
feel you could with advantage absorb 
into your individual organization from 
time to time. 

The function of such a man at first 
will be solely to make a stop-watch 
study of your job and give you the in- 
formation which will enable each of you 
to compare his work with that of the 
very best managed jobs. It will then 
be up to you to do the rest. Later 
these men will become excellent gen- 
eral foremen and superintendents. 

Finally, I wish to express my appre- 
ciation of the cooperation the bureau 
has had from the contractors on the 
jobs of which we have made studies. 
Without such cooperation we could have 
made but little progress. I do not only 
bespeak your further cooperation, but 
also your criticism of our work. It is 
our desire to make the work of value 
to all who are concerned in highway 
improvement, and your views will be of 
inestimable help to us. 





New Barometer of Business 


Conditions 


A new barometer of business condi- 
tions has been established by the U. S. 
Department of Commerce by including 
each month in the statistics of the ce- 
ment industry a figure showing the 
ratio of production to total capacity. 
This places the cement industry on the 
same statistical basis as the steel in- 
dustry in that its operation ratio, pro- 
duction, shipments and stocks on hand 
will be made public monthly. 

The statement for the month of 
September establishes the total capac- 
ity of the cement industry, as of 
September 30 last, at 229,020,000 bbl. 
This capacity, established by rates of 
production sustained over continuous 


489 


periods of three months by each of the 
plants, indicates a total capacity for 
the year 1926 of at least 215,300,000 
bbl. 


Since Jan. 1, 1927, new plants and 
extensions and betterments in old 
plants have raised this capacity, on 
August 31, 1927, to at least 228,300,000 
bbl. a year, and on Sept. 30, 1927, to 
at least 229,020,000 bbl. On the basis 
of these revised estimates, the 1926 
production amounted to 76.4 percent of 
capacity. 

The August, 1927, output repre- 
sented approximately 94.4 percent of 
the capacity of the plants for that 
month and the production for the first 
eight months of the year was 75.2 per- 
cent of the capacity available during 
that period. Corresponding figures for 
September and for the first nine 
months of the year are 92.2 percent 
and 77.2 percent respectively. 





Traveling Templet for Shap- 
ing Sand-Clay Roads 


A templet-shaped planer which can 
be operated to shape, smooth out, and 
compact sand-clay and similar type 
roads has been developed and used in 
several Texas counties, according to The 
Highway Magazine. 

The method reported used on the 
work where this new device was em- 
ployed is as follows: 

A clay base is constructed by pulver- 
izing the soil thoroughly and at the 
same time removing all stones and 
pieces of coarse gravel. The clay is then 
compacted by rolling with a heavy 
roller. Following this operation the 
new planer is pulled over the road and 
the blades manipulated to shave all 
humps and irregularities away in a 
single trip, leaving a finished base of 
uniform crown. The crown is made 
higher than is usually desired in hard- 
surfaced roads, as the success of sand- 
clay road depends among other things 
on its ability to shed rain water quickly 
before it soaks in. 


Sand is then spread on the clay and 
is smoothed and packed by another trip 
with the templet, after which the road 
is ready for traffic. 

The device itself is described as two 
18-ft. angle irons shaped to the desired 
crown of the finished road, each angle 
being attached to the axle of a pair of 
iron wheels by means of iron bars 
which extend on upward as hand levers. 
Two men are required to operate the 
equipment, one man operating the trac- 
tor, which is a Fordson or similar type, 
and one operating the four lifting 
levers. 


A mile of road recently constructed 
for Wichita County, Texas, required 
four days’ time and cost about $800, to 
give a typical example of cost and speed 
of construction by this method. The 
equipment was devised by John B. 
Walker, of Denver, who holds patents. 








Automatic Control of Traffic 


Recent Developments Described in Paper Presented Sept. 28 at 16th Annual Safety Congress 


Any discussion on the subject of the 
control of traffic by electric traffic sig- 
nals, or by any other means, must be 
of vital interest to the National Safety 
Council, since its activities are solely 
directed toward the elimination of ac- 
cidents. 

It is in this phase of the subject 
that we are most interested, since it 
is of the most importance. City au- 
thorities may assign other motives for 
the installation of signals, and yet there 
is no denying the fact that signals are 
actually installed today for the very 
same reason that the traffic squad was 
created—namely safety. Other results 
may be, and usually are, accomplished 
by the installation of a well-designed 
signal system, but were it not for the 
prime consideration of safety there 
would be no signals, nor would there 
be any traffic squad. It was owing to 
the desires of the municipalities to pro- 
tect life and property that the traffic 
squad was created—which also spon- 
sored the installation of the modern 
traffic signal system. 

Most of us think the traffic squad was 
created to handle the automobile prob- 
lem, but I can assure you that such 
was not the case, for many cities had 
traffic officers before the automobile be- 
came a factor in our daily lives. 

It is quite true that the automobile 
enhanced the problem and caused the 
enlargement of existing traffic squads. 
As the traffic problem became more 
acute, traffic officers were given me- 
chanical aids, such as whistles and 
semaphores, but even with these aids, 
the traffic officer was unable to cope 
with the problem because of his lim- 
ited vision and complete lack of co- 
ordination with traffic officers at adja- 
cent intersections. 

Officer Inefficient on Broad Scheme. 
—Let me make this quite clear—I do 
not mean to imply that the existing 
traffic officer is inefficient. As far as 
one particular intersection is concerned, 
the intelligent traffic officer is far bet- 
ter than the best traffic signal, because 
the traffic officer can observe traffic 
conditions within the range of his 
vision and act accordingly. It is only 
because he is concerned solely with his 
own particular intersection that he be- 
comes inefficient in the broad scheme 
of traffic control. He may clear his 
own particular intersection most admir- 
ably and yet do a very bad job of 
traffic control since he may send traf- 
fic to adjacent intersections which are 
not ready to handle it. 

In the original scheme of things, the 
traffic officer’s job was not only the 
direction of traffic, but he was also a 
bureau of information and of great 


By K. W. MACKALL 


assistance to the aged and infirm and 
was more or less able to move around 
and enforce traffic rules. He was really 
efficient. The dense traffic created by 
the automobile turned the human traf- 
fic officer into a human semaphore— 
an automaton, with no time to do other 
than direct—and oftentimes dodge— 
vehicular traffic. He could not give in- 
formation, since no one could get to 
him, and he dared not leave his post 
in the center of the intersection to 
assist anyone or even to enforce traf- 
fic regulations. He blew his whistle 
and sometimes the violator stopped— 
sometimes not. 

Reasons Why Signals Are Used.—Let 
me, for a moment, briefly review the 
reasons why signals are installed and 
the results to be accomplished. The 
reasons for the installation of signals 
are three and they are very simple. 
They are tabulated below in the order 
of their relative importance. 

1. Safety. 

2. More economic utilization of the 
police force. 

3. Expedition of traffic. 

Analyze these three reasons care- 
fully and it will be seen how closely 
they are inter-related. The first— 
safety—is of the utmost importance 
and were it not for this consideration 
of safety to life and property the police 
force would not be involved at all. 

The third—speeding up of traffic—is 
really the result to be accomplished, if 
it can be done with safety. 

Granted now that the result to be 
accomplished is the speeding up of 
vehicular and pedestrian traffic with 
safety—what is the best means of ac- 
complishing this very desirable result? 
If it were actually possible to accom- 
plish this result with traffic officers; 
unaided by other means, such as traffic 
signals, it would still not be economic- 
ally possible to control traffic solely by 
means of traffic officers. We are past 
the days when a few intersections in 
the heart of a city’s business district 
constituted the “traffic problem.” The 
problem today is almost the entire city 
and it will gradually become more and 
more acute until the point of automo- 
bile saturation is reached. 

Unfortunately, the city fathers and 
planners of other generations could 
not foresee our problems of today and 
plan our streets accordingly. Only a 
few cities—such as Salt Lake City, 
Utah, and Birmingham, Ala., were laid 
out with thoroughfares sufficiently 
broad to handle modern traffic, and 
even with their broad streets the use 
of a traffic signal system materially 
assists in accomplishing the desired re- 
sult—expedition of traffic with safety. 
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The economics of the problem are 
quite simple and they are convincing. 
An intersection of signals will cost be- 
tween $700 and $3,000, depending upon 
the type of signal and the method of 
installation. 

The expense of a policeman for an 
8-hour shift, including his salary, his 
supervision and his maintenance is up- 
ward of $3,000. For some intersections 
this means $6,000 per year when an 
officer is required for two shifts. A 
safe average for signal cost is $1,500 
per intersection, which means that for 
the cost of one traffic officer, two inter- 
sections of signals may be had. After 
the first cost of the signals has been 
paid, there is only the maintenance cost 
of say $150 per year. Thus, 20 inter- 
sections of signals may be maintained 
for what it costs to keep one traffic 
officer. 

Please do not misunderstand me. Tf 
am not recommending the complete sig- 
nalization of a city and the elimination 
of the officer. With human nature 
what it is, that would be impossible. I 
am merely pointing out the economics 
of the thing and showing how a city 
may economically spend its budget 
money for greater protection to life 
and property. Signals at all bad in- 
tersections, traffic officers at the worst 
ones and officers mounted on motor- 
cycles patrolling all others. This will 
solve the problem economically. No 
city has sufficient funds available to 
place traffic officers at all bad intersec- 
tions. 

Refinement in Timers.—The subject 
of this paper is “Recent Developments 
in Automatic Control.” To the en- 
gineer, designing control apparatus, 
the word “recent” means the thing he 
hopes will solve the problem. For 
he is looking for something better. 
That may seem strange, but it is, 
nevertheless, a fact. The development 
of control apparatus has been very 
rapid, during the past two years and 
will, in all probability, be more rapid 
during the next two. It is not the 
purpose of this paper to enter into a 
description of the mechanical and 
electrical features of timers, but rather 
to describe briefly what degree of flexi- 
bility may be had. 

Early timers performed a set traffic 
cycle without any variation. Then fol- 
lowed a timer capable of performing 
two set cycles. In order to use them 
an. accurate traffic count had to be 
made and it had to be predetermined 
just how many seconds traffic should 
be permitted to go in each direction. 
These were followed by timers which 
could be varied at will both as to total 
period of the traffic cycle and the split 
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in each direction, keeping the amber 
of change period constant. This seemed 
to be all that was needed—and in fact 
a timer of this nature will meet most 
problems. 

However, a further refinement in 
timers has been developed during the 
past year and it is the last word in 
flexibility, whenever such control is 
really. needed. This latest timer will 
vary the north-south GO period at will, 
it will vary the amber period between 
the north-south and the east-west GO 
periods at will, it will vary the east- 
west GO period at will, and it will vary 
the amber period between the east- 
west and the north-south GO periods 
at will. With this new timer any of 
these four variations may be made in- 
dependently of the other three, without 
the use of tools and without shutting 
down the system. Surely that is all 
that will ever be required. 

The mechanism to accomplish all 
this is small and pretty reliable. There 
will be improvements in design—that 
is to be expected. The same engineer 
who designed such a mechanism will 
not be content until it has reached a 
stage of perfection equivalent to a 
grandfather’s clock. 

So much for the timer itself. 

Types of Control Systems.—Now for 
a moment let me explain systems of 
control and their relation to the broad 
scheme of traffic control. 

During the last year or two there 
have been many improvements in the 
control apparatus for signals and even 
more particularly in the methods of 
control. I shall briefly review these 
improvements and endeavor to point 
out when the various systems of con- 
trol may be applied to advantage and 
possibly predict the trend of future 
development. In order to make the 
matter perfectly clear, let me name the 
various systems of control now in use 
together with a description of each. 
They are: 

1. Synchronous control. 

2. Progressive or modified progres- 
sive control. 

3. Co-ordinated control. 


These types of control have very 
definite meanings, at least to traffic 
signal engineers, and it is important 
that each system be thoroughly under- 
stood, together with the accomplish- 
ments and limitations of each system. 


Synchronous Control means that 
traffic moves simultaneously on all 
north and south streets while all east 
and west traffic stops—followed by the 
simultaneous movement of all east and 
west traffic while north and south traf- 
fic is stopped. Such a system is ac- 
complished by a very simple timing 
device, located at a central control 
point which may be varied as to total 
period of the traffic cycle and the split 
in each direction. The outside wiring 
‘s very simple and no controls are re- 
quired at each intersection. Synchro- 


cus control may also be accomplished 
with synchronous motor timers located 
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at each intersection, dispensing with 
the inter-connecting signal cable. How- 
ever, with this latter method, it is not 
possible to vary the total period of the 
traffic cycle. Such timing devices, 
when connected to a common A. C. 
Supply line, will remain in step in- 
definitely. 

Progressive Control is the simplest 
method of attempting to provide a con- 
tinuous movement of traffic without the 
stops that are inherent in synchronous 
control. An ordinary synchronous sys- 
tem may be changed to progressive 
control by simply reversing the signal 
colors at the beginning of each traffic 
block. This is a straight progressive 
control system and is open to the ob- 
jection that the split in time between 
north-south and east-west timing must 
be even. The total period may, how- 
ever, be varied at will. The more up- 
to-date modified progressive control 
does away with this limitation and pro- 
vides the same flexibility as the syn- 
chronous control. This may be ac- 
complished by a duplicate set of 
interconnecting cables, connecting the 
signals of each alternate traffic block 
to corresponding cables, or by using a 
special progressive timing system con- 
sisting of a central station timer and 
subcontrols at each intersection. If 
the variation in the total period is 
wanted progressive or modified pro- 
gressive control may be accomplished 
with synchronous motor controls at 
each intersection, dispensing with the 
inter-connecting cables. 

Co-ordinated Control is the perfec- 
tion of timing since it gives the utmost 
in flexibility. So far as I know, it 
originated in Chicago, and has since 
been used in several other places. 
With such a system the total period of 
the traffic cycle may be varied at will 
and the split in time between the north- 
south and the east-west directions may 
be varied for each and every intersec- 
tion, if desired. The only limitation 
being, that the total period of the traf- 
fic cycle must be the same for all in- 
tersections. In Chicago this system of 
control was accomplished by means of 
a very elaborate central station timer 
and separate cables running from each 
intersection back to the central control 
station. This made a rather expensive 
installation. Since the system was put 
in traffic control engineers have been 
working on the problem and have de- 
veloped new control apparatus which 
will accomplish the same result with a 
very simple central station controller 
and simple sub-controls at each inter- 
section, dispensing with all but a single 
cable between intersections. 

Improvements in control systems are 
coming not so much in results accom- 
plished but in the methods of accom- 
plishment, such as the reduction or 
total elimination of connecting wires. 

Where the Traffic Engineer Comes In. 
—The problem before any city is, 
therefore, the selection of the proper 
system of control to fit its needs. Off- 
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hand, a city would be sure to select 
the co-ordinated system of control, 
owing to the extreme flexibility. Un- 
fortunately the question of first cost 
and maintenance expense is a trouble- 
some problem for most cities to face 
and the selection must only be made 
after a very careful study of condi- 
tions. The speed and density of motor 
vehicle traffic, the speed and number of 
street cars, the volume of pedestrian 
traffic, block lengths, width of streets, 
boarding platforms for street car pa- 
trons, right and left turning vehicles, 
parking, ete., all affect the selection 
of a system. All of this must be 
nicely balanced against initial cost and 
maintenance—and—against the phase 
of ever changing volume of _ traffic 
throughout the hours of the day—re- 
membering always that the result to 
be accomplished is speed with safety. 

It may readily be appreciated, then, 
that there is a real need for each city 
to employ a traffic engineer, whose sole 
duty is to study the problem from 
every angle. It is not a part-time job, 
nor is it a problem which will be solved 
for any fair-sized city in a day, a week, 
or a month. It is a permanent job for 
an expert. 

Let me cite an extreme case where 
the most elaborate system of co-ordi- 
nated control will not work one bit 
better than the simplest synchronous 
system. On a narrow street, carrying 
one lane of traffic in each direction; 
where, due to parking, all traffic must 
follow the back of street cars and stop 
with the cars. The street car schedule, 
with its extremely variable periods of 
loading and unloading, will absolutely 
govern the speed of all traffic and up- 
set any prearranged attempt at the 
continuous movement of traffic. 

The one cardinal priciple necessary 
for the continuous movement of traffic 
is the presence of at least one lane of 
moving traffic in each direction—a lane 
of traffic not affected by street car 
stops and not affected by other cars 
pulling into and out of parking space. 
Unless there is such a lane for contin- 
uously moving traffic, no elaborate sys- 
tem of control will work. 


Street Loading and Traffic Control.— 
One of the things most overlooked 
in traffic control is the number of 
vehicles in any given block. It is 
thought by some that the full block 
is ideal, but such is not the case. Let 
us assume for a moment a street with 
400-ft. blocks and cross-street widths 
of 60 ft. from property line to property 
line, making a running distance of 460 
ft. per block. During the rush hours, 
when streets are taxed to capacity, 
an average speed of 12 miles an hour is 
good and 15 is the most to be hoped 
for, though the usual -result is much 
less. To illustrate the point let us take 
12 miles per hour as the average. If 
there are five vehicles in line waiting 
at each intersection the speed of get- 
away of these five vehicles will control 
the running speed of the street. Each 
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standing vehicle takes approximately 
15 lin. ft. of street and takes approxi- 
mately two seconds to get started. At 
12 miles an hour the first car in line 
will travel the 460 ft. in 26 seconds; 
it will travel 460 ft. minus 75 ft. (the 
space consumed by the five waiting 
vehicles) in slightly less than 22 
seconds, or will before the fifth car in 
line has started. This applies to syn- 
chronous control of traffic. 

With a continuous movement of traf- 
fic afforded by progressive or co-ordi- 
nated control the street loading is 
about the same. Vehicles moving con- 
tinuously in line at 12 miles an hour 
will string out, each one occupying 
about 35 lin. ft. of space. Since, how- 
ever, with the progressive or co-ordi- 
nated systems each alternate traffic 
block must be entirely free from run- 
ning cars to allow for cross traffic, the 
figure 35 ft. must be doubled, thus 
allowing 70 lin. ft. for each vehicle. 
Seventy feet for vehicle will permit 
only six cars per block of 400 ft. 
(Actually there would be 12 cars in 
every other block.) It would, there- 
fore, seem that there is no great ad- 
vantage for any system so far as ef- 
fective utilization of street length is 
concerned. Actually, however, the av- 
erage speed of cars under a co-ordi- 
nated system will be better than 12 
miles an hour, particularly on streets 
which do not carry street cars, but the 
street loading of one car for every 70 
lin. ft. is seldom bettered, since at 
higher speeds, vehicles require more 
rather than less space. 


Uniform Traffic Laws Needed.—The 
crying need of the day is for uniform 
traffic laws and many states are now 
at a point of passing state-wide laws 
to apply to the control of traffic by 
means of electric traffic signals. The 
creation of such laws is a laudable am- 
bition which, however, is utterly impos- 
sible of accomplishment, except at a 
sacrifice of individual city efficiency and 
safety, merely because what is excel- 
lent for one city may bring chaos in 
another and what may be accom- 
plished on wide streets, cannot be done 
on a narrow street. 


Let us consider only two of the points 
which are under discussion in the for- 
mation of uniform traffic laws. First— 
when and how should the right turn be 
made? Second—when and how should 
the left turn be made? There is enough 
disagreement about these two points to 
show the uselessness of endeavoring to 
create uniform traffic laws. And yet 
uniform traffic laws are most desirable. 


The right turn is made with the 
green light only or with either the 
green or the red light. Some cities 
permit it at any time—even when the 
amber light is showing. It is quite 
easy to say that the right turn should 
be made only when the green light is 
showing, and yet in some cities, like 
New York City with a very large num- 
ber of very short blocks, traffic would 
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soon become completely blocked were 
this rule enforced at all intersections. 

Under ordinary conditions, with rea- 
sonable length blocks, it is far safer to 
permit the right turn only when the 
green light is showing—safer for pedes- 
trian traffic and safer for vehicular 
traffic moving at right angles to the 
turning vehicle. The best law that 
could be possibly made for the right- 
hand turn would be to permit it only 
when the green light is showing and 
only when the turning vehicle is in the 
lane of traffic nearest the right-hand 
curb. When the physical layout of 
streets demands that the right turn be 
permitted on the red light also, that 
particular intersection should be clearly 
marked as an exception to the general 
rule. 

The right turn is relatively simple— 
since there are only three or four ways 
in which it may be made. The left 
turn, however, presents a far more 
difficult problem. During the careful 
study of traffic, as governed by the 
three-color traffic signal, I have found 
17 different methods of making the left 
turn. I'll not enumerate them but in- 
stead I’ll cite a particular street condi- 
tion which is all too frequently found 
in our cities and then apply to it the 
only rule for the left turn; and the 
right turn, too, for that matter; which 
may be applied. 

Assume a street which has just suf- 
ficient width for one lane of moving 
traffic in each direction. It may be a 
20-ft. street without parking or street 
cars, a 40 ft. street with parking but 
without street cars, or a 60 ft. street 
with parking and a double line of street 
cars—all provide just sufficient road 
width for only one line of moving traf- 
fic in each direction. On such streets, 
of necessity the left turn must be made 
with the green light. No special signal 
for the left turn may be used, for 
there is no place in which to store the 
cars temporarily awaiting any special 
left turn signal. 

With this in mind, the only uniform 
law which may be applied to the left 
turn is to permit it only with the 
green light and from the lane of traf- 
fic nearest the center of the roadway. 
At that, such a law is reasonably safe, 
since the driver of a vehicle, approach- 
ing an intersection where a green light 
is displayed, has only one thing to 
guard against and that is the possible 
left turn made across his path from 
the opposing parallel lane of traffic. 
And yet in a city like New York City, 
with its one-way streets, it is not the 
best nor the safest. New York makes 
its left turns when the north and south 
traffic is stopped and thus all left turns 
into and out, of the one-way streets 
are made without cutting any lane of 
traffic. 

Standardization of Sequence of Color. 
—Perhaps the place where a unform 
traffic law is most needed is in the 
standardization of the sequence of 
color—the color of the lights to be used 
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and the order in which they are to be 
displayed. At the present time there 
are about 20 different color sequences 
in use, some of which are good and 
some are bad. There is much debate 
at the present time over the amber 
light—whether or not it is ne essary 
or even advisable. This argument im- 
mediately divides the signals into two 
main classes, viz.: the three-color and 
the two-color signal. It is not the 
province of this paper to take sides 
in this argument, but rather to analyze 
the claims of both, hoping that the 
immediate future will settle the point. 

Regardless of the number of lights 
per signal it is universally argreed that 
traffic shall move on the green light 
and stop on the red light. It is only 
as to the change period that there is 
any disagreement. 

There is a sharp di:agreement be- 
tween those who advocate the three- 
color signal and those who advocate the 
two-color signal. Those latter claim the 
amber light is unnecessary—and in 
some cases confusing. 

Pavement Markings.—I would like to 
bring out one other point to the at- 
tention of this meeting and that has 
to do with the proper pavement mark- 
ings, particularly at _ intersections. 
Paint is a wonderful aid to safeguard- 
ing traffic. On streets where there are 
no street cars, the marking of the 
center line does wonders to align traf- 
fic and keep vehicles on the proper side 
of the roadway. 

Pedestrain cross-walks should be 
clearly defined with two lines, one in 
line with the curbing and the other in 
line with the property line. Cross- 
walks so marked will be more generally 
respected by both stopped and moving 
traffic. 

One of the great delays in traffic is 
due to the incorrect alignment of 
stopped vehicles at _ intersections. 
Streets wide enough for two lanes of 
traffic in each direction may be rend- 
ered less efficient by bad alignment. If 
the first car in line straddles the two 
lanes, the second car must wait behind 
it. If the first car goes into the proper 
lane the second car will be right beside 
it and when traffic starts, both will 
cross the intersection together. There- 
fore, to assist in aligning cars, traffic 
lanes should be indicated by white 
lines or some other means. If it is 
not possible to indicate these lanes 
throughout the entire length of the 
street, they should be marked far 
enough behind the pedestrian cross- 
walk to take care of the number of 
vehicles usually held by the stop signal. 

One more thing may prove very help- 
ful and that is a clear indication of 
the turning limits: If the center spots 
of the cross-walk lines, which continue 
the property lines, are embarked with a 
single or a traffic button, it will materi- 
ally assist in correctly aligning both 
left turn and right turn vehicles and 
thus eliminate much confusion at inter- 
sections. 
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Each City Should Have Traffic Engi- 
neer.—If the National Safety Council 
is to fulfill the function which the gen- 
eral public expects it to fulfill, it must 
add to its already large staff of engi- 
neers, at least one competent traffic 
engineer for each state or regional dis- 
trict. -It should be the duty of each 
such traffic engineer to study traffic 
conditions in the cities under his juris- 
diction and be prepared to assist the 
local safety council and city authori- 
ties in the solution of the problem. 
Each city should in turn employ a com- 
petent traffic engineer of its own, who 
should have complete supervision of all 
phases of traffic within the city, con- 
sulting with the police department, the 
city electrical department, the safety 
council, the city planning commission, 
and the engineers of companies making 
traffic signals-and control apparatus. 
Only by some such procedure as this 
can any city intelligently plan a signal 
system which will meet present condi- 
tions and permit extensions to take care 
of future demands. 

It is quite a job to ask your organiza- 
tion to undertake, and yet there is no 
organization better qualified to under- 
take the task. You have the machin- 
ery—a national organization serving 
without profit and which is nationally 
respected. You have been useful and 
successful in so many other fields of 
endeavor, that I sincerely hope you will 
undertake this one. It will be a long, 
hard battle, for many cities have al- 
ready installed signals, governing traf- 
fic with a multiplicity of conflicting 
laws—with reasonable exceptions, we 
must: begin immediately to attain it. 
Only competent engineers will solve the 
problem. There are already too many 
amateur traffic experts who can only 
see one phase of the problem, and that 
none too clearly. 








Cost of Snow Removal in California 


The maintenance department of the 
California Highway Commission re- 
cently collected some information for 
the U. S. Bureau of Public Roads rela- 
tive to the extent and cost of snow 
removal from California state high- 
ways during the 1926-27 season. The 
information is summarized as followed 
in California Highways: 

A summary of reports from the sev- 
eral districts shows that 299 miles of 
state highways were cleared of snow. 
Of this total, 251 miles were kept open 
in Districts II and VIII and the re- 
maining 48 miles were opened to travel 
by Districts III and IX forces earlier 
than if nature had been allowed to take 
her course. One 12-ft. rotary snow 
plow, eight straight-blade plows, 14 
trucks, 14 tractors and 14 graders were 
available for the work. The cost of 
keeping the above mileage open was 
$15,970, and of opening the 48 miles 
was $6,180, a total expenditure of $22,- 
150 for the work. District VIII records 
indicate 7,600 mile-inches of snow re- 
moved at a cost of $1.58 per mile-inch. 
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Equipment Deprecia- 
tion 


Methods Tentatively Suggested by 
A. G. C, Committee 


Recommendations concerning the 
standard methods of handling depre- 
ciation of contractors’ equipment have 
been tentatively completed by the 
Special Committee on Depreciation ap- 
pointed by the Associated General Con- 
tractors of America. The recommen- 
dations have been developed through 
cooperation with engineers of the 
Bureau of Internal Revenue. It is the 
intention of the bureau, after the joint 
studies are completed, to adopt the 
recommendations as standard practice 
for income tax returns. 

The committee in charge of this work 
consists of Alan J. Parish, Chairman; 
R. A. Schaffner, of Siems, Helmers & 
Schaffner; Weston G. Hibbs, of the U. 
G. I. Contracting Co., and H. P. Con- 
verse, of the H. P. Converse Co. The 
detailed investigation is being con- 
ducted by John A. Grimes, engineer of 
the Internal Revenue Bureau, and 
Ward P. Christie, engineer of the As- 
sociated General Contractors. 

The alternative methods tentatively 
suggested are set forth as follows in 
the September issue of The Con- 
structor: 

First, the old straight line method 
of depreciation which consists in es- 
timating the useful life of each piece 
of equipment in years, and charging 
off a uniform portion of the initial cost 
during each year of the estimated use- 
ful life. That is, if a piece of equip- 
ment will last four years, one quarter 
of its cost or 25 per cent is charged 
to depreciation each year whether the 
equipment is in use or is idle. 

Second, the unit of work method of 
depreciation, which consists in estimat- 
ing the units of work which a piece of 
equipment will do before it becomes 
useless through wear or for other 
cause, then dividing the initial cost of 
the equipment by this number of units 
of work to find the cost of equipment 
consumed in doing one unit of work. 
These units may be tons, cubic yards, 
hours or any other suitable unit of 
measure. Thus, if a concrete mixer 
will do 20 miles of paving work before 
it is worn out, one-twentieth or 5 per 
cent of its initial cost is charged to 
depreciation for each mile of paving 
construction which it does. With this 
method depreciation is not charged on 
idle equipment but is charged on all 
equipment in use; that is, depreciation 
is charged for income producing equip- , 
ment but not for non-income producing 
equipment. 

Third, the job basis of depreciation 
which consists in charging the differ- 
ence between first cost of a piece of 
equipment and its actual or estimated 
saleable value at the end of the job 
against the job for which the equip- 
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ment was purchased. This method 
applies to special equipment purchased 
for a particular job, and for which no 
further use can be definitely predicted 
when the job for which it was pur- 
chased has been completed. The method 
also applies to contractors who make a 
practice of selling all equipment at the 
completion of each job and buying new 
equipment for the next contract. 


_ Fourth, composite rate of deprecia- 
tion determined by listing entire equip- 
ment with cost and item rates of de- 
preciation (either straight line or unit 
of work item rates) and then determin- 
ing an average rate for the entire 
equipment by dividing the total of the 
item amounts of depreciation by total 
cost of equipment. When a composite 
rate of depreciation is used there will 
be no charge to profit or loss when 
items of equipment become useless or 
obsolete, or otherwise are abandoned. 
The average rate is supposed to pro- 
vide for all such contingencies and if 
one item does not last as long as esti- 
mated it is presumed that some other 
item will be useful for a longer time 
than was estimated and the loss on 
one will be balanced by over-deprecia- 
tion of the other. The property ac- 
count includes all items still in use at 
initial cost. When an item is disposed 
of, its initial cost is taken out of the 
property account and the initial cost 
less actual salvage value is also taken 
out of the depreciation reserve. That 
is, it is assumed that the depreciation 
reserve contains the full amount of ac- 
tual depreciation on the item. As an 
illustration, say that there are two 
items of equal value each having an 
estimated life of five years, or twenty 
per cent depreciation on each is in- 
cluded in the average or composite 
rate. One item is scrapped at the end 
of four years and the other at the end 
of six years. No loss is written off for 
the four years item, but the composite 
rate of depreciation allows 20 per cent 
for six years or a depreciation of 120 
~ mat of the cost of the six-year 

Fifth, the job basis can be used for 
special equipment and if this equip- 
ment is not sold but is retained by the 
contractor for use in possible future 
jobs, the balance of its cost may be 
depreciated either over the estimated 
remaining years of useful life or over 
oe gery remaining number of 

its of wor i i 
: ae of which the equipment 

Before this standardization of 
methods can be completed successfully 
it is necessary to obtain from the con- 
tracting industry more detailed infor- 
mation concerning the actual working 
life of the equipment as distinguished 
from the period of ownership. A num- 
ber of companies with good records 
have volunteered to submit this to the 
committee but additional information 
is required. To obtain this it is likely 
that some sort of a questionnaire will 
be sent out by the committees. 




















































































Grade Line Treatment for Highway Bridges 


Extract from a Bulletin of U. S. Department of Agriculture on Highway Bridge Location Cornpiled 
in Cooperation With the U. S. Bureau of Public Works 


By C. B. MeCULLOUGH 


Bridge Engineer, Oregon State Highway Commission 


The grade line adopted for any high- 
way bridge structure has an important 
bearing on its utility and appearance, 
more especially the latter. There are 
certain things which can be done, and 
from the standpoint of appearance, 
certain things which can not be done 
with a bridge grade line. In rolling 
country practically every other vertical 
curve will be concave upwards. On 
the highway proper this treatment is 
not objectionable in appearance and 
unless drainage conditions interpose 
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point as near as possible to the 
center of the bridge in order to make 
the appearance symmetrical. The 
elimination of concave vertical cur- 
vature is doubly necessary in cases 
where the horizontal alignment is not 
all tangent. It is impossible to com- 
bine inverse or concave vertical curva- 
ture with horizontal curvature without 
entirely ruining the appearance of the 
structure. No matter how straight and 
true the alignment of the handrail, the 
concave or inverse vertical curve in 
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ter warranting the most careful and 
painstaking study. The ancient Greeks 
and Romans, whose architecture has 
withstood the criticism of 20 centuries, 
gave a prominence to this phase of 
design which has been more or less 
lost sight of in modern times. The 
broad, majestic, circular steps which 
add so much to the appearance of 
many of the ancient edifices, are in 
reality not flat and level tables, as they 
appear to be, but are warped at the 
ends just sufficiently to counteract the 
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Good Treatment of Combined Horizontal and Vertical Curvature 


A.—A successful treatment of combined vertical and horizontal curvature with heavy 


superelevation. 


Each handrail is cambered as 


_ an independent, continuous, vertical curve from end to end of the structure, as indicated in Figure 6, A 
B.—View of the far end of the structure, shown above, showing the independent camber treatment for the superelevated rai! 


may be considered good practice. On 
bridge structures, however, a concave 
grade line invariably presents the 
appearance of sag in the railing and 
weakness in the structure. It is, 
therefore, highly desirable that grades 
be so chosen as to approach the 
structure proper from each direction 
on an ascending grade. In general, it 
has been found that camber on bridges 
can be introduced more effectively by 
springing a long vertical curve from 
end to end of the structure than by the 
use of any fixed camber diagram or 
table. 


It is also desirable to have the ap- 
proaching grade lines intersect at a 





combination with the horizontal curve 
will introduce an optical illusion of 
reverse curvature in the railing, so 
that the appearance of the structure 
is completely ruined. More and more 
are engineers and public officials com- 
ing to appreciate the necessity for 
pleasing and correct aesthetic or 
architectural treatment in highway 
construction. For bridge structures, 
the appearance depends on the struc- 
tural lines rather than the texture, and 
in no one point can the appearance of 
the bridge be more completely made or 
marred than in the treatment of the 
grade line. The optical effect resulting 
from different combinations is a mat- 
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foreshortening of the perspective and 
thus create the optical impression of 
a truly level plane. This is one of 
many examples illustrating the ten- 
dency in ancient architecture to take 
cognizance of optical illusions and 
artificially counteract them. In con- 
trast to these truly artistic creations, 
a day’s drive in any section of the 
United States will disclose examples 
of expensive and otherwise handsome 
concrete-bridge construction, seriously 
marred, if not completely ruined in 
appearance, by unfortunate combina- 
tions in alignment and grade-line treat- 
ment. 
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Essential Requirements of Camber 
and Grade Line Treatment.—The fol- 
lowing circular letter, issued from the 





Fig. 1—Treatment of Grade Line on Bridge for 
a Convex Intersection of Grades 


writer’s office in 1921 covers the 
essential requirements as_ regards 
camber and_ grade-line treatment. 


Inasmuch as the grade line chosen has 
an important bearing upon the align- 
ment, this information should be avail- 
able and should be carefully studied 
at the time the preliminary location 
for the structure is run in on the 
ground. 


To All Resident Bridge Engineers: 

In order that practice in regard to camber 
and grade lines on bridge structures may be 
uniform and in order that grade lines over 
and adjacent to bridge crossings may be laid 
to conform and harmonize with camber re- 
quirements, the following general instructions 
are issued herewith. These instructions are for 
the guidance of locating engineers, division en- 
gineers, designers, draftsmen, and resident engi- 
neers on construction. 

Camber is placed on bridge structures in order 
to facilitate the removal of surface water from 
the deck and for appearance. For wooden 
structures, camber has a further value in that 
it affords a-certain amount of leeway so that 
shrinkage of the timber and seating of the 
joints will not cause a sag or water pocket 
in the deck. 

There are three dangers which 
avoided in the grade line over 
follows: 

1. A concave grade line. 

Experience has shown that it is impossible 
to properly drain the structure or to produce 
a satisfactory appearance on a bridge rail where 
any portion of it is concave. Where necessary 
to adopt a concave vertical curve, as shown 
in Figure 22, such curve must always be placed 
on the approach fills and not on any portion 
of the structure. 

2. Too much camber on flat grades. 

The camber should be sufficient to provide 
adequate drainage and to remove any flat or 
hollow appearance in the rail, but not so 
marked as to cause the structure to appear 
humped. 

3. Insufficient amount of camber 
truss spans. 

The camber for this type of structure must 
be sufficient to take up all shrinkage and 
settlement at the joints. 


must be 
any bridge, as 


on timber 


The following grade-line treatments 
are recommended: 


Case 1. Convex Intersection.—This 
arrangement of grade lines as shown 
in Fig. 7 is the most desirable arrange- 
ment possible. The ascending grades 
should be equal or as nearly equal as 
possible and the vertex should lie over 
the center of the bridge or as near the 
center as possible. The length of the 
tangent T should preferably be not less 





Fig. 

Grades on Each Side of the Vertex Are Unequal 

in Amount But the Bridge Can Be Centered 
Under the Vertex 


2—Treatment of Grade Line Where the 
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than 200 ft. The camber C for this 
type of grade treatment will be as re- 
quired by the vertical curve and will 
be the same for all types of con- 
struction. The vertical curve should 
not, in general, be shorter than the 
length of the bridge and not less than 
that required by other standards. For 
structures exceeding 800 ft. in total 
length, certain clearance and grade 
point restriction may render it neces- 
sary to extend the tangent T partly 
onto the structure. This is to be 


avoided, however, if it can be done 
without prohibitive cost. 

If it is impossible to lay the ap- 
proaches on equal grades, a treatment 
as shown in Fig. 2 may be adopted. 
This type of grade line should not be 
used unless absolutely necessary. If 

















Fig. 3—Treatment of Grade Line Where the 

Grades on Each Side of the Vertex Are Unequal 

in Amount and the Bridge Can Not Be Centered 
Under the Vertex 


impossible to center the vertex over 
the bridge, a treatment as shown in 
Fig. 3 may be adopted. In this case, 
the vertical curve may be made sym- 
metrical and the bridge placed on any 
portion of it as shown by line B or 
an unsymmetrical vertical curve may 
be worked out as shown by line A. 
Case 2. Straight Grade Lines, 
Either Level or Inclined.—In this case, 
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Fig. 4—Grade Line Treatment of Bridge Located 
on a Continuous Grade 


the bridge grade is raised parallel to 
itself a distance a@ and an arbitrary 
camber placed on the structure. The 
approach vertical curves should be not 
less than one-fourth of the length of 
the structure, unless this length ex- 
ceeds 200 ft., in which case the ap- 
proach vertical curve should be kept 
at 200 ft. and the camber ¢ should be 
given a value equal to 1 in. for every 
40 ft. of span length. Where the grade 
is more than 3 per cent, the camber 
should be reduced as shown in Fig. 4. 


Case 3. Concave Grade Intersection. 
—A flat bridge grade should be laid 
to intersect the two intersecting ap- 
proach grades, as shown in Fig. 5 and 
connected to the profile grades with 
vertical curves. The treatment be- 
tween points A and B should be 
exactly the same as for the flat grade 
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line (Fig. 4), except that the camber 


ec should be taken as 50 per cent of 
the camber outlined under case 2 and 
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Fig. 5—Grade Line Treatment on a_ Bridge 
Located on a Concave Grade Intersection 


the vertical curves V, may be shortened 
to not less than 50 ft. if necessary. 


Horizontal Alignment.—The above 
has to do with vertical alignment only. 
As regards horizontal alignment, bridge 
structures should always be located on 
tangent unless absolutely unavoidable. 


The building of handrails on curved 
alignment either in concrete or in 
timber requires more difficult framing, 
more difficult and expensive form work, 
and is consequently more costly. For 
timber rails, it is also much more 
difficult to maintain true alignment on 
account of the buckling tendency owing 
to the shrinkage and warping of the 
timber. 

For concrete structures, supereleva- 
tion on curves necessitates that the 
form work for each panel be different, 
thus increasing the labor cost and re- 
sulting in a higher unit price. 

For covered truss spans, the ques- 
tion of sight distance enters. Under 
no circumstances should a_ covered 
bridge be built on any alignment which 
is not tangent entirely across the 
structure and for a distance of pref- 
erably not less than 200 ft., and in no 
case less than 100 ft. at either end 
of the bridge. 

Structures on Curves.—The maxi- 
mum length for the individual spans 
in any bridge which should be built 
on any curve is given by the expres- 

200 
sion L=—— where L=length of 
D 


span and D=degree of curvature. 
Where it is impossible to eliminate 
curvature on a bridge and where super- 
elevation must be provided, each side 
should be treated separately, as shown 
in Fig. 6, A, in-such manner that both 


BEGINNING OF RUN OFF 





FULL SUPERELEVATION. 
END OF BRIDGE 





END OF BRIDGE 


Fig. 6—Treatment of Bridge Rails Where Hori- 
zontal Curvature Requires Superelevation. The 
Treatment Shown in A Is the Most Desirable 
of the Camber Permits, But That Shown in 
May Be Necessary if the Camber Is Small 
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rails will take a continuous convex 
curve from end to end. Where there is 
sufficient camber to allow it, the treat- 
ment shown (Fig. 6, A) is to be used. 
Where there is not sufficient camber, 
the treatment shown in Fig. 6, B will 
be necessary in order to avoid the 
concave line shown in Fig. 7, A. 

The superelevation is increased from 
the zero point (either at the vertex, as 
shown in Fig. 6, A, or at the far end 
of the structure, as shown in Fig. 6, 
B), to a maximum value at the end of 
the structure. If the P. C. of hori- 
zontal curvature falls on the structure, 

UPPER RAIL 
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Fig. 7—A Shows an Improper Method of Rail 

Treatment in Superelevating the Roadway Which 

Gives an Appearance of Sag. B Shows a Correct 

Treatment of Rails Where the Bridge Is Either 

on or Adjacent to Curvature in Opposite 
Directions at the Ends 


full superelevation is not obtained at 
the P. C. If the P. C. falls just out- 
side the structure, the superelevation 
at the end of the bridge is less than 
the superelevation which will be ob- 
tained at the P. C. If the P. C. falls 
within the limits of the structure and 
if full superelevation must be furnished 
at this point and carried along the 
remaining portion of the structure at 
this same value, a special treatment 
will be necessary. 


For bridges lying adjacent to, or 
partially on horizontal curves at either 
end, having opposite directions, a 
treatment, as shown in Fig. 7, should 
be adopted, each rail being given a 
smooth continuous curve from end to 
end. For structures having curves at 
either end in the same direction, full 
superelevation should be carried across 
the bridge, the rails being treated as 
separate parallel curves. 





Snow Removal in Michigan.—Plans 
have been completed by the State High- 
way Department of Michigan for the 
most comprehensive snow cleaning 
plans ever undertaken in the state. To 
the 5,707 miles of trunk line patrolled 
last year the department has added 
925 additional miles, bringing the total 
mileage to be maintained to 6,630. This 
means the cost will increase from an 
approximate $285,000 to an estimated 
$335,000. The average cost per mile 
last year was $50 while the added area 
this year will cost some more than this 
average because of more snow hazard 
added. The work will be done in part 
by contract with the counties and some 
by the state highway department. 
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Quebec’s Road 
Problems 


Practice in Canadian Province Out- 
lined in Paper Presented Before 
Canadian Good Roads 


Association 


By ALEX FRASER 
Chief Engineer, Quebec Roads Department 


The mileage of our main highway 
system today is over 3,000 miles, prac- 
tically all of which is improved. As a 
result our problem today is mostly one 
of ordinary maintenance and _ recon- 
struction—ordinary maintenance on 
those highways bearing a relatively 
light traffic and reconstruction on the 
others on account of the traffic having 
increased to such an extent that even 
from the only standpoint of economy, 
it requires more durable types of sur- 
facing. 

Old Roads as Foundations.—But in 
order to save as much as possible of 
the public money already invested in 
the original improvements, we make 
our macadam and gravel roads serve as 
foundations or drainage. In the case 
of old macadam, we use it as a founda- 
tion for an asphaltic concrete surface 
from 2 to 4 in. thick after compression, 
and in the case of old gravel roads we 
use them either as foundations for as- 
phaltic concrete, 4 in. thick after com- 
pression, or as drainage for a regular 
cement concrete pavement. 

It is evident, as everybody knows, 
that the great enemy of our roads is 
not only the action of water in the 
subsoil, but the combined action of both 
water and frost. Itis a well recognized 
fact that the most serious troubles be- 
gin in the spring when the frost comes 
out of the ground; and this is true of 
any kind of pavement whether it be 
gravel, macadam, asphaltic or cement 
concrete. 

Effect of Frost on Roads.—It is also 
evident that the more water there is in 
the subsoil the more disastrous will be 
the frost action. Consequently, if every 
spring, during a period of years, we 
make a close study of the effects of 
frost on our roads, we should be in a 
position to tell with satisfactory ac- 
curacy on what sections of highways 
we are justified in going to the ex- 
pense of making special drainage, espe- 
cially when a reconstruction into a more 
durable and more expensive type of 
pavement is contemplated. 

In Quebec, every spring during the 
last three years, a complete survey and 
report has been made by every division 
engineer as to the frost action on all 
our improved roads and a similar re- 
port will be required every year in the 
future. In those reports are shown the 
locations of all the frost boils, their 
area, and the way they have been cured 
or repaired. Our general instructions 
as to the way of taking care of these 
defects are as follows: dig out all soft 
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material as soon as frost has disap- 
peared, make a trench with a proper 
slope connecting the excavation so made 
with the nearest ditch, stream or river 
and fill both excavation and connecting 
trench with crushed stone, good gravel, 
sand or any other non-capillary matter. 
In a few exceptional cases, when those 
frost boils show up on a continued 
stretch we require that the ordinary 
tile drainage be resorted to. 

Reconstruction Program.—In 1926, a 
program of reconstructing some 1,000 
miles of our most heavily travelled 
highways already macadamized or 
gravelled was decided upon, the carry- 
ing out of which is, of course, always 
subject to certain modifications accord- 
ing to future changes in the conditions 
of the roads and the traffic and sub- 
ject also to our financial means. But 
it is a tentative program which is used 
as a guide for all preliminary and pre- 
paratory work, such as widening, im- 
provement of alignments and grades, 
and more especially for subdrainage. 
In the general instructions given to the 
division engineers as to the means of 
taking care of frost boils and all other 
defects resulting from a lack of drain- 
age, special attention is called to the 
importance of adequately draining those 
sections of the main highways, which 
are included in the 5 years program. 
In proceeding this way we believe that 
the sums of money often spent for ex- 
pensive subdrainage works of a doubt- 
ful necessity have been reduced to the 
minimum and we feel that we are more 
justified in saying that we really get a 
dollar’s worth for every dollar spent. 
This is a satisfaction which means a 
great deal. 

Surfacing Old Macadam and Gravel. 
—On our old macadam roads we lay 
the asphaltic concrete commonly known 
as amiesite. After the old macadam 
surface has been brought to shape 
through the reduction of the crown and 
the correction of the depressions, the 
cold mix is laid to a thickness of 2 in. 
after compression. On some of our 
best gravel roads we have also started 
to lay amiesite this year. 

After the old gravel surface has been 
brought to shape, the cold mix is laid 
in two courses to a total compressed 
thickness of at least 4 in. 

Concrete Road.—The cross-section of 
our concrete road made on some of our 
gravel roads during the last two years 
is the one adopted in about 75 per cent 
of the states of the Union. It is a 
cross-section with a longitudinal joint; 
the slab is 6 in. thick from the center 
to two feet from the edge, and that 
thickness increasing from 6 in. to 9 in. 
on the remaining 2 ft. 

We require a mix giving a slump test 
which must not exceed 1% in. and a 
minimum compression test of 2,400 Ib. 
As a matter of fact our slump tests 
very seldom exceed 1 in. We have no- 
ticed very few cracks on our concrete 
roads done according to the latest speci- 
fications during the last two years. 
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Asphalt Paving Conference 


The 6th annual asphalt paving con- 
ference will be held Nov. 28, 29, 30, Dec. 
1 and 2 at the Atlanta Biltmore Hotel, 
Atlanta, Ga., under the auspices of The 
Asphalt Association and The Associa- 
tion of Asphalt Paving Technologists. 
The advance program of the convention 
is as follows: 


MONDAY, NOVEMBER 28TH 
Registration 
Ballrcom Foyer, Atlanta Biltmore Hotel 
First Session, 2 O’Clock P. 
Ballroom, Atlanta Biltmore Hotel 


J. S. Helm, Chairman 


1. Address—J. S. Helm, President of The 
Asphalt Association. 

Address—H. W. Skidmore, President of The 
Association of Asphalt Paving Technol- 
ogists. 

Address—Hon. L. G. Hardman, Governor of 
Georgia 

4. Address—Hon. 
Alabama. 

Address—Hon. I. 
Atlanta. 

6. “A Survey of the Equipment Field,’’ Charles 
M. Upham, Business Manager, American 
Road Builders’ Association, Washington, 
D. C. 

“A Survey of the Surface Treatment Field 
with ty Reference to Asphaltic 
Materials,” C. Conner, Chairman, Low 
Cost Improved Roode Committee, Highway 
Research Board, National Research Coun- 
cil, Washington, D. C. 

Discussion-—J. J. Forrer, State Maintenance 
Engineer of Virginia; J. T. Bullen, Par- 
ish Engineer, Shreveport, La. ; 

Appointment of Resolutions Committee. 

Announcements. 

Second Session, 8 O’Clock P. M. 
Ballroom, Atlanta Biltmore Hotel 


H. W. Skidmore, President of The Association of 
Asphalt Paving Technologists, Chairman 
8. “Variation in Asphalt Film Thickens on 
Mineral Aggregates in Relation to, Design 
and Control of Paving Mixtures,’”’ by A. 
R. Ebberts, Engineer of Tests, Allegheny 
County, Pennsylvania. 

Discussion. 

“Variations in Adsorption of Asphalt w 
Different Mineral Aggregates,” A. 
Dow, Chemical Engineer, New York, N. Y 

Discussion. 

10. “Relative Effectiveness of Various Methods 
of Compressing and Controlling Uniform- 
ity of Contour of Asphalt Paving Mix- 
tures,” R. D. Kneale, Vice-President of 
Sam Finley, Inc., Atlanta, Ga. 

Discussion. 

11. “The Gasoline Drip Test for Asphalt Pav- 
ing Mixtures with Relation to Thickness 
of Film and Resistance to Water Action,” 
H. L. Howe, Jr., Director of Municipal 
Testing Laboratory, Rochester, N. Y 

Discussion. 


TUESDAY, NOVEMBER 29TH 
Third Session, 9:30 O’Clock A. M. 
Ballrom, Atlanta Biltmore Hotel 
F. P. Smith, Chairman 

12. “Facters Affecting the Stability of Asphalt 
Paving Mixtures,” F. P. Smith, Chemical 
Engineer, New York, N. Y. 

Discussion. 

13. “Research Data Confirming Voidage and 
Shear Strength Design of Sheet Asphalt 
Paving Mixtures,” H. W. Skidmore, Presi- 
dent, Chicago Paving Laboratory,’ Chi- 
cago, Ill. 

Discussion. 

14. “Evaluation of Sands for Sheet Asphalt 
Pavements,” Prevost Hubbard, Chemical 
Engineer, as Asphalt Association, New 
York, 

Discussion. 

5. “Adaptation of the Stability Test to Plant 
and Plant and Field Control,” F. C. Field, 
Chemist, The Asphalt Association, New 
York, N. Y. 

Discussion. 

16. “Preliminary Results from the Asphalt Test 

Road in Louisiana,” J. H. Bateman, Direc- 

tor, Engineering Experimental Station, 

a State University, Baton Rouge, 


to 
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Bibb Graves, Governor of 


N. Ragsdale, Mayor of 


on 


Discussion. 
Fourth Session, 2 O’Clock P. M. 
Ballroom, Atlanta Biltmore Hotel 

Col. Woolsey Finnell, Director of Highways, 


Alabama, Chairman 


18. ‘‘Recent Researches 


C. E. Jones, 


to 
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Thomas H. MacDonald, Director, 


Discussion. 


Design of Bases for Asphalt Pavements, 


Roy M. Green, Manager, Western Lab- 


oratories, Lincoln, Neb. 
Discussion. 


Texture Asphalt Surfaces,” A. 
chard, Consulting Engineer, Toledo, O. 
Discussion. 
“Effect of Special, 


tial Tests in Asphalt 


delphia, Pa. 
Discussion. 


LUNCHEON AND BRIDGE FOR LADIES 
Piedmont Driving Club 
1:00 O’Clock, P. M. 
“GET TOGETHER EVENING” 


Atlanta Biltmore Hotel 
8:30 O’Clock, P. M. 


Music and Special Features, Followed by Dancing 


WEDNESDAY, NOVEMBER 30TH 


Fifth Session, 9:30 O’Clock, A. M. 
Ballroom, Atlanta Biltmore Hotel 


Highway Commission, Chairman 
“State Highway Progress” 
Alabama: Col. Woolsey Finnell, 

rector of Highways. 

South Carolina: Ben M. Sawyer, 

State Highway Commissioner. 


Tennessee: C. Bass, State Highway 
Commissioner. 
Georgia: Dr. C. H. Straham, Dean of En- 


gineering, University of Georgia. 
West Virginia: 
Engineer. 


(Other states announced in final program.) 


Discussion. 
“Black Base in Southern States,”’ 


G. Booker, Consulting Engineer, Char- 
lotte, North Carolina. 
Discussion. 


BUFFET LUNCHEON TO LADIES 
at Governor’s Mansion 
Mrs. L. G. Hardeman, Hostess 
1:00 O’Clock, P. M. 
EXHIBITION GOLF MATCH 
Bobby Jones vs. Watts Gunn 
East Lake Country Club 


Leaving Hotel in Buses, 2:30 O’Clock P. M 
Visit to Stone Mountain and Confederate 
(alternate event), returning to 


Memorial 
East Lake Country Club. 


SUPPER, DANCE, DIVERTISSEMENT 
Bethel Jubilee Singers 
East Lake Country Club 
8:30 O’Clock, P. M. 
THURSDAY, DECEMBER 1ST 
Sixth Session, 9:30 O’Clock A. M. 
Ballroom, Atlanta Biltmore Hotel 


Col. R. Keith Compton, Director of Public 


Works, Richmond, Va., Chairman 

“Gravel and Stone Bases for Asphalt Wear- 
ing Courses,” by E. N. Seymour, Engi- 
neer in Charge of Asphalt Work, Georgia 
State Highway Commission. 

Discussion. 

“Asphalt Surfaces for Old Portland Cement 
Concrete Pavements,”’ V. L. Ostrander, 
Branch Manager, The Asphalt Associa- 
tion, Albany, New York. 

Discussion. 

“Economic Management of a County High- 
way System,” Hawkins, County 
Engineer, Gulfport, Mississippi. 

Discussion. 

“Maintenance Requirements and _ Service 
Records and What They Have Developed,” 
G. F. Fisk, First Assistant City Engineer, 
Buffalo, New York. 

Discussion. 

“Educational Advancement of Asphalt Pav- 
ing,” L. B. West, West Construction Com- 
pany, Chattanooga, Tennessee. 


SPECIAL FEATURE 


Barbecue and Inspection, Fulton County Convict 


mp 
Bleod Hound Chase and Convict Capture 
Leave Hotel in Buses, 2:30 O’Clock P. M. 
(Tentative) 


Tea for Ladies at Walter Candler’s Country 
E 


state 
3:00 O’Clock P. M. 
FRIDAY, DECEMBER 2ND 
GOLF TOURNAMENT 
East Lake Country Club 


W. B. Carleton, Chairman, Golf Committee 


Bobby Jones, Vice-Chairman 





“Administration Policies in Connection with 

the Development of Highway Programs,” 
Uv. S. 
Bureau Public Roads, Washington, D. C. 


in Portland Cement 
Concrete and Their Application to the 


“Relative Advantages of Smooth and Rough 
H. Blan- 


Unusual or Non-Essen- 
Specifications,” 
Julius Adler, Consulting Engineer, Phila- 


Chairman South Carolina State 


State Di- 
Chief 


Major B. E. Gray, Division 


Warren 
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Prizes for All Events 


NOTE: The Annual Football Classic of the 
South, University of Georgia vs. Georgia Insti- 
tute of Technology, will be played Saturday, 
December 3, 1927. 


COMMITTEES 


Engineering Committee—Chairman, Col. Wool- 
sey Finnell, Director of Highways, State of 
Alabama. 

Research Committee—Chairman, F. P. Smith, 
Chemical Engineer, New York, ; 

Contractors’ Committee—Chairman, L. B. West, 
West Construction Company, Chattanooga, 
Tenn. 

Atlanta Committee—Chairman, W. A. Hansell, 
Jr., Director of Public Works, Atlanta, Ga. 

Evening Entertainment—Joe Glozier. 
Golf—W. B. Carleton. 

Publicity—W. Tom Winn. 
Reception—R. D. Kneale. 
Transportation—G. H. Yancey, Jr. 
Hotel Reservations—B. M. Smith. 

Ladies’ Reception Committee—Chairman, 
R. K. Rambo, Atlanta, Ga. 





Taking Highway 
Photographs 


Some useful suggestions on this sub- 
ject are given in the August Highway 
Magazine, from which the notes follow- 
ing are taken: 


Viewpoint.—General views of high- 
ways should be taken from an elevation, 
from the seat of a truck or higher, and 
from the edge of the pavement, facing 
traffic. Different viewpoints serve to 
bring out different facts. Choose the 
viewpoint that best serves the reason 
for the picture. 


Detail.—While pictures as a whole 
convey impressions, it is the details 
that are usually most valuable to the 
engineer. Catching the desired detail 
is worth experimentation. 


Action.—Pictures showing construc- 
tion are best without the distracting 
influence of traffic. However, photos 
to show methods and equipment re- 
quire action. If possible they should 
be taken with workmen unconscious of 
the camera, at work and not posed; 
likewise traffic scenes. 

Data.—Don’t forget the data on the 
back of. the photo. Many times they 
are useless without it. 


Composition.—A logical and concise 
technical report, excluding unimportant 
and misleading details, gets its message 
over most effectively. 


Precautions.—Hold your camera level. 
Removal of weeds or rubbish from the 
foreground might improve the view. 
Keep unimportant details out of the 
foreground. Avoid standing over edge 
of pavement or any line that will divide 
the view. Include the vanishing point 
in a road view. 


Many a highway scene is snapped im- 
pulsively, with only hazy notions as to 
what it is being photographed for. A 
moment’s thought as to what purpose 
the view will serve, as well as to the 
mechanics of the camera, will usually 
aid in taking it more effectively. Or, 
perhaps, after a moment’s hesitation 
you won’t snap it at all. 










































































































Policies in The Highway Field 


Matters of Major Importance Reviewed in Address Presented Oct. 4 at 13th Annual Meeting of 
American Association of State Highway Officials 


The highway situation is constantly 
changing in detail and in its broad 
trends. As the opportunity has come 
each year to me to address this con- 
ference of the American Association of 
State Highway Officials, it has been 
approached with the thought of plac- 
ing before the highway executives of 
the nation a definite, forward looking, 
but not radical expression, upon some 
of the matters which appear at the 
moment to be of major importance both 
for the present and for the future, 
which, notwithstanding changing con- 
ditions, will be so materially influenced 
by what we do now. Even more it has 
been approached with the hope of cor- 
rectly interpreting the Bureau of Pub- 
lic Roads to you that the present cor- 
dial relationships may be guarded 
against misunderstanding. Perhaps 
this is too meagerly phrased to indicate 
the fuli significance to highway prog- 
ress of harmonious and concentrated 
effort by the State and Federal high- 
way forces. Highways are character- 
ized by, and inseparable from, their 
community interests. Whether consid- 
ered from the State, national, interna- 
tional or local viewpoint, whether from 
that of the road builder or the road 
user, the common interests must first be 
served, since, together, they are most 
important. To me, this “community of 
interests” aspect of highways contains 
a constantly growing appeal as not only 
their direct but, even more, their in- 
direct influences becomes more and 
more apparent. Through these in- 
fluences we enjoy the real opportunity 
to lift the dead level of the day’s work 
toward the higher objective of progress 
in Government and thus contribute, 
each one as he is able, to the common 
good. This general thought may be 
more clearly expressed by reference to 
more specific matters. 

Foreign Officials Study U. S. High- 
ways.—This year there has been a not- 
able increase of officials and students 
from foreign countries to study and to 
examine critically our highways and 
highway policies. They are not the 
first to come for like purposes from 
other lands. Prior years have brought 
individuals, but not until the last year 
or two have we been able to visualize 
by their number their far-distant jour- 
neyings and their intimate descriptions 
cf home conditions, that this problem of 
highways and highway transport, with 
which we are confronted, is an acute 
world problem and that the United 
States has become the proponent of 
methods and policies of new concept 


By THOS. H. MAC DONALD 
Chief, U. S. Bureau of Public Roads 


and, more important, a leader in their 
effective use. Within the twelve-month 
period governmental officials, engineers, 
business men and students from China, 
Japan, Australia, India, Mexico, Nor- 
way, Sweden, Chile, Argentine, Brazil, 
Colombia, Ecquador, Venezuela, Bolivia 
and Peru have spent from a few days 
to an extended period inspecting and 
gathering data for the direct purpose 
of transplanting to their own countries 
such of our highway experiences as 
they find applicable. The wide varia- 
tions to be found here in climate, to- 
pography, traffic, population density, 
soils and materials offer somewhere 
conditions closely parallel and problems 
quite typical of their own countries. 
Some have been chiefly interested in 
technical detail. Others have sought 
governmental and administrative pol- 
icies. Whether the one or the other, 
there has been unanimity of agreement 
in their expressed appreciation of the 
courtesies and information furnished by 
the State and Federal highway officials. 


The 1930 International Road Con- 
gress.—This outside viewpoint of what 
the United States is doing with her 
highways and highway transport found 
a most encouraging and complimentary 
expression in June of this year when 
the Executive Committee of the Inter- 
national Association of Road Con- 
gresses voted to hold, in 1930, the next 
international assembly in this country 
if an official invitation is forthcoming. 
Such an invitation can only be issued 
by the United States Congress. This 
opportunity to bring together in the 
United States the foremost highway 
officials and best qualified engineers of 
all the nations of the world will not 
come again for many years. The far- 
reaching national and international in- 
fluences of, and through, such an event 
are not easily exaggerated and must 
not be lost to us. This Association of 
State Highway Officials would be a 
ranking host to these world representa- 
tive guests. 

This country does have much that 
may be of the greatest value to other 
nations in the development of highway 
transport with its many, as yet, new 
problems. A very wrong impression 
exists that in the United States high- 
ways are not advanced to standards 
of service commensurate with those of 
other countries. Statistics are not com- 
parable. Perhaps the real picture may 
be visioned, but not well, by sketching 
in a detail or two. 

The largest concentration of popula- 
tion abroad is in the London metropoli- 
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tan area. When the right of way was 
secured about 1920 for the new radial 
trunk roads, the cost of good agricul- 
tural land within six or seven miles 
of the very heart of the city was less 
than the acre price of farm land in the 
Mississippi Valley well away from even 
a large town. Compare this fact with 
the per acre price of suburban acreage 
in any metropolitan district in this 
country to realize only a little of the 
more extended use here of highway 
transport in just this one field. Or 
read what Colonel Bressy, Chief Engi- 
neer of the Ministry of Transport, has 
written, 1923, of highway conditions as 
they have existed and to a large ex- 
tent still exist in the London district in 
which there is such very heavy highway 
traffic. 

In some other country then? Ing. 
Puricelli, of Milan, built the Auto- 
strade, the highway exclusively for mo- 
tor traffic, from Milan to the Italian 
lakes, in all a length of about 50 miles. 
The design incorporates the best of 
modern standards. Its actual accom- 
plishments is an even greater achieve- 
ment. His authority and experience 
in this field are unquestioned. What 
is his testimony as to the adequacy of 
the roads of Italy—these highways 
whose forebears were the Roman roads 
of antiquity? He and his associates, in 
cooperation with the Ministry of Pub- 
lic Works and the Italian Touring Club, 
have undertaken to prepare a compre- 
hensive scheme for the general over- 
haul of the first-class roads of the 
country. His preliminary estimates, 
based on as yet incomplete data, indi- 
cate a needed expenditure of, roughly, 
$14,000,000 for about 13,000 miles to 
bring these main roads to a condition 
adequate for the traffic. In the area 
of the heaviest traffic, his estimate of 
unit costs ranges from about $12,800 
to $23,000 per mile. The number of 
passenger cars and motorcylces regis- 
tered in 1926 is 197,970. To the high- 
way group these facts need no interpre- 
tation. They illuminate Italy’s road 
problem as well as their condition. 

U. S. Contribution to Engineering 
Achievement.—Surely this nation does 
have much of valuable experience in 
highway matters to share with other 
countries, and we should. As a nation 
we have profited much from the experi- 
ences of the older nations. How much 
of our present cultural, social, religious, 
educational fabric has been woven from 
threads spun out of the experiences, 
sacrifices, and advancements of those 
who as individuals or as nations built 
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painstakingly and slowly through the 
centuries the enduring and worth-while 
concepts we call civilization. Language, 
religion, architecture, art, music, liter- 
ature, medicine, laws, where in the 
whole list can we find one in which we 
have in the past surpassed all others 
in the elements we believe to be en- 
during? But the United States has 
made her great contributions to civili- 
zation. In form of government? In 
the political field, yes. We believe and 
hope it is so. But the time element is 
to be considered. Other forms of gov- 
ernment are older. Our nation is yet 
young. At least the point is debatable 
by those who demand more centuries 
of successful demonstration. 

In what field, then? The only one 
which will be easily conceded is that 
of engineering achievement. Not en- 
gineering in fine detail. Other countries 
produce fine engineers, highly trained. 
The measure of the achievement is not 
that of the personal equation. Rather 
it is the engineering achievement of 
organization and mass_ production. 
Availability is made possible by the 
combination of cheap transportation, 
mechanical power and equipment, and 
great engineering vision of consump- 
tion. This is the great contribution the 
United States has made to civilization, 
measured by standards of living. 

This general idea is both proved and 
iilustrated by the services of transpor- 
tation, of communication, and of sanita- 
tion. Each has large and intricate re- 
quirements of far-spread planning and 
operating organizations, of financial 
support, of research of constantly 
changing devices, and improved pro- 
cesses. Yet with all these and many 
others, these typical services upon 
which depend in so large a degree the 
every-day living standards of our people 
are made available throughout the na- 
tion and for a relatively low cost to the 
individual. What is commonplace and 
possible of enjoyment to those with 
very moderate incomes here are fre- 
quently luxuries or impossible to secure 
elsewhere. So, by this reasoning, we 
reach some fundamental conceptions: 

First, there is no nation today which 
has highways adequate to its present, 
much less its future, rapidly develop- 
ing highway transport needs. 

Second, that the same principles of 
engineering organization and quantity 
production which have been so success- 
fully demonstrated in the United States 
must be applied universally to produce 
adequate mileages of serviceable high- 
ways at the lowest cost. 

Third, that the most important prog- 
ress has been made in processes and 
methods which have made possible in- 
creased production. 

For example, consider the stage con- 
struction policy. In highway building 
the time element is important in the 
first stages of improvement, where, as 
in many states, there has necessarily 
been much relocation and realignment. 
Delays are inevitable with loss of time, 
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and there has been frequent criticism of 
the progress made toward an adequate 
major highway system in those states 
which have shown a large percentage 
of first-stage construction only. Yet 
the real progress has probably been 
as great as in those states where less 
attention was given to the fundamen- 
tals of location, drainage structures, 
and grading. As funds are now be- 
coming available in larger amounts in 
a number of these states, their prog- 
ress in surfacing will be rapid. It is 
true that the service for the past sev- 
eral years has not been first class by 
any means, but the policy of laying the 
foundation when funds for the com- 
pleted improvement were not available 
has justified itself a thousandfold. 


There are other outstanding exam- 
ples of this principle of quality pro- 
duction at the lowest consistent cost. 
State highway maintenance, the use of 
power equipment for grading, the use 
of mechanical equipment throughout for 
building cencrete roads, the fine crushed 
rock surfaces of the West, the bitumin- 
ous processing of these and the reclaim- 
ing of the old macadams of the East, 
are all of this order. Measured by the 
important standards of the time gained 
in making the roads available, their 
cost and the quality of their service, 
it is evident that these newer principles 
of administration define the only pos- 
sible approach to a meeting of the de- 
mand for highway service not only at 
home but abroad as well. So in the 
development of sound principles of en- 
gineering and financial administration 
this country has much to contribute and 
should place greater emphasis on their 
future development, making engineering 
detail and technique the servant and 
not the master of these principles. If it 
becomes the good fortune of this nation 
to have as its guests in 1930 the leading 
engineers and officials of all the other 
countries of the world, we, speaking 
particularly for the state and federal 
administrative officials, must be in a 
position to justify the principles of ad- 
ministration upon which we are relying, 
by the results produced. A sacrifice of 
sound technique or quality of product 
is not a necessary companion of quan- 
tity production. This it will be possible 
to demonstrate through a critical exam- 
ination of the results and a generous 
cooperation to remedy defects. 


Progress in Federal Air Highway 
Construction.—For the fiscal year end- 
ing June 30 under the Federal-aid pro- 
gram, 9,683 miles of projects were com- 
pleted. Eight thousand three hundred 
and seven miles were new construction, 
and 1,376 miles additional construction 
of projects on which preliminary work 
had already been done; that is, that 
were additional stages of construction. 
While 2,537 miles of graded and drained 
roads were built as original construc- 
tion during the year, the mileage in this 
stage increased by only 1,145 miles. 
This was the result of the further im- 
provement of previously graded roads 
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as stage construction. This is a decided 
advance which indicates the turning 
toward the more adequate improvement. 

Three thousand two hundred and 
ninety-nine miles of gravel were built, 
a decrease of 862 miles below the pre- 
vious year, and 2,971 miles of pave- 
ments of bituminous and cement con- 
crete, a decrease of 518 miles below the 
preceding year. 

In these figures the evidence is clear 
that the federal highway funds accu- 
mulated during the wear and immedi- 
ately following have been largely used 
and we are approaching the annual pro- 
duction that will be possible with the 
current authorization. 

The total of Federal-aid projects com- 
pleted, under construction, or approved 
for construction as of July 1, was 76,- 
708 miles, divided as follows: 





Miles 
1. Stage construction, graded, and 
drained 


2. Sand, clay, and gravel................ 34,474 
3. Waterbound macadam................ 1,431 
4. Bituminous macadam.................. 4,307 
5. Cement concrete............. idcedaamaeas 18,009 
ee 832 
7. Bituminous concrete and 
SNITT ceciasieeuiininasieihditteiaiaitanieneiialiiadn 1,923 
De Se atacicstihesnadinieceinstenctetigbbertiinnans 232 


Stage Construction.—There has been 
in the minds of many, chiefly those not 
directly connected with highway -im- 
provement, the question as to the use 
of Federal funds for the lower types 
of construction, particularly the ‘first 
stage of graded and drained earth roads. 
This year we have the answer to these 
critics. A material advance has been 
made in the applicatidn“éf the surfac- 
ing or second stage of improvement to 
a considerable mileage, and ‘this will 
continue at an accelerated rate.; The 
policy is one of the most valuable tenets 
of administration that can be recom- 
mended to other countries in the early 
stages of their highway development. 

As a matter of fact, to a large extent 
all highway construction must be stage 
construction, and there can be no just 
criticism of whatever is undertaken if it 
be undertaken intelligently with a well- 
defined conception of the future devel- 
opment and if the execution of the idea 
is efficient. 


National Highways.—As little as five 
years ago it was thought that the 
national highway problem lay in the 
necessity for the building of transcon- 
tinental routes. Our knowledge of traffic 
flow and highway utilization has changed 
materially in that time, and today trans- 
continental traffic is far better provided 
for than is the weekly peak traffic, par- 
ticularly in metropolitan areas. This 
is not boasting about transcontinental 
routes. A great deal remains to be 
done, and now that we have agreed 
upon a system of interstate routes we 
need to demonstrate that the principle 
of cooperation between the States and 
the nation when assisted by Federal- 
aid funds can expedite the improvement 
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up to an adequate utility standard of 
each major national traffic route from 
East to West and from North to South. 
Weak links in the East to West trans- 
continental highways lie largely be- 
tween the 90th and 117th meridians or 
roughly, between the Mississippi River 
and the eastern boundaries of Cali- 
fornia, Oregon, and Washington. North 
to South there is a potential traffic 
between the Great Lakes and the Gulf 
coast which is now held back by weak 
links on the United States system, 
largely south of the Ohio River. 


Transcontinental traffic has been 
thought about from the earliest days in 
terms of East to West traffic. There 
is a potential North to South traffic 
that will develop quickly into now un- 
guessed dimensions following the com- 
pletion of adequate routes. Why not 
agree between ourselves upon a policy 
of using at least 50 per cent of the 
Federal-aid allotments in the closing up 
of the gaps in these main thorough- 
fares, and realize within the next two 
or three years a consummation of the 
representations that have been contin- 
ually made by both,the Bureau of Pub- 
lic Roads and the States that it is 
possible under the present plan to se- 
cure an adequate national system of 
highways more quickly than in any 
other way? 

As highway officials we do not want 
to confess at the close of another year 
that we do not have as yet a completely 
improved highway route across the 
country. By a recognition on the part 
of only a few States that they do have 
an obligation to their sister States and 
to the national plan of highways, such 
confession will not be necessary. Polit- 
ical differences ought to be adjusted in 
a few States so the highway situation 
would not be in continual jeopardy from 
improper administration. How each 
State administers its own funds and 
internal affairs is very much its own 
affair, but how any State administers 
the Federal highway funds is quite a 
different matter. The Bureau is now 
prepared, failing to obtain cooperation 
for the completion of these important 
thoroughfares, to insist upon a recog- 
nition of the requirements of the law 
which provides for expediting the com- 
pletion of these routes. The Attorney 
General of the United States has ruled 
with special reference to the reconstruc- 
tion of the interstate bridge at Mem- 
phis that in order to expedite the com- 
pletion of interstate routes the Secre- 
tary of Agriculture has full authority 
to withhold his approval of other 
projects. 

In connection with the interpretation 
and enforcement of the Federal high- 
way legislation, the thought is contin- 
ually before the Bureau of the com- 
munity of interests between the States 
which are tied together by their high- 
ways. Thus, in insisting upon the com- 
pletion of gaps the Bureau is endeavor- 
ing to bring about in full measure a 

compliance with the community inter- 
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ests. It requires no boldness to assert 
that a twisted perspective of States’ 
rights exists. The rights in this in- 
stance are all with the States which 
have met the needs of the public serv- 
ice and all against the tardy and reluc- 
tant States. There can be no rights 
which are wrongs to the majority of the 
whole community. 

Metropolitan Area Roads.—The 
greatest problem in the highway field 
is the number and character of the 
roads required in the metropolitan 
areas. Both the States and the Federal 
Bureau are less able to contribute in a 
major way to the solution of this prob- 
lem than elsewhere. Here the routes 
of the State system, or the Federal 
highway system, constitute the main 
traffic arteries, but within a 50-mile 
radius there are many other routes 
which may for local traffic be almost 
of equal importance. 

What may be called the city gateway 
problem falls upon the shoulders partly 
of the State, but largely upon the 
counties and smaller subdivisions. It 
is a problem largely resulting from mul- 
tiple and interfering jurisdictions. 
Highway traffic in quantity has very 
similar characteristics to the flow of 
liquids. It has been possible in the 
laboratory to determine the laws gov- 
erning the flow of liquids. The great 
decrease in the flow of liquids caused 
by obstructions or abrupt change of 
direction is known and determinable by 
mathematical computation. We will de- 
termine these rules for highway traffic, 
even though it is a long and tedious 
process. But the technical knowledge 
of what to do is far in advance of the 
probability of its being done, due to the 
multiplicity of conflicting and overlap- 
ping jurisdictions. In Cook County, in 
the Chicago metropolitan area, the 
transport survey quickly developed the 
fact that within a radius of 30 miles 
there were 89 civil jurisdictions con- 
trolling sections of the traffic routes 
and, with the exception of the State 
and county, these different units were 
largely working independently or not 
at all. As the survey proceeded it be- 
came apparent that the greatest obstruc- 
tion to traffic existed in this multipli- 
cation of overlapping jurisdictions. 

There are two methods that may be 
used for handling the highway problem 
in these metropolitan areas: First, the 
plan of securing legislation which sets 
up a board with super authority over 
all established authorities; and, second, 
the plan of securing voluntary coopera- 
tion between the existing authorities. 
It is not possible to discuss the rela- 
tive merits and demerits of these two 
methods, since up to the present time 
neither plan has been in operation long 
enough to determine whether it will 
succeed or fail. It is certain, however, 

that the first plan will always meet with 
hostility, which may become so vigorous 
as to delay action for a long period. 
The second plan contains the valuable 
element of being at once available and, 
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at worst, it can only partially fail to 
succeed. 

It is my judgment that the plan of 
cooperation can be made to work. On 
the request of the Board of County 
Commissioners of Cuyahoga County, O., 
the Bureau has undertaken, in coopera- 
tion with that board, a survey in the 
metropolitan area of Cleveland to in- 
clude a radius of upwards of 50 miles— 
a similar study to that in Cook County. 
However, in this instance, before agree- 
ing to participate in the survey which 
has for its purpose the formation of a 
plan of highways for the whole metro- 
politan district, all of the communities 
interested were invited to attend a con- 
ference at which the purposes were ex- 
plained and a request made that the 
various jurisdictions join to formulate a 
plan and to carry into effect their parts 
of the plan when it was made. So be- 
fore the survey started, all of the juris- 
dictions, whether city, county, or town- 
ship, had signed a definite agreement to 
make the plan to be agreed upon ef- 
fective. Not much faith is necessary 
to believe that this document will be- 
come an historical one, because the 
agreement on the part of the various 
governing bodies within the metropol- 
itan areas—first, to plan; and, second, 
to build according to plan—will prob- 
ably become the most effective method 
of handling the highway problem in the 
metropolitan areas. It may mean, of 
course, the transfer of jurisdiction or 
the broadening or relinquishing of juris- 
diction, in order to accomplish the pur- 
pose. When it comes to the financing, 
undoubtedly relief must come to the 
smaller units from the larger ones. The 
plan of finance is equally important 
with the physical plan. The big point 
is that the officials possessing the legal 
authority to act have agreed to work 
together. In similar movements the 
State, and perhaps, to a certain extent, 
the Federal Bureau of Roads, can be 
of considerable help, and this is a part 
of the responsibility which they must 
undertake. 


Balancing Highway Budgets with 
Highway Needs.—It has become more 
and more apparent, particularly as the 
discussion of annual budgets has become 
common, that there are two kinds of 
budgeting; the budget that it prepared 
with reference to the expected income, 
and the budget that is prepared with 
reference to the physical condition and 
necessities of the highways. They 
might be termed the fiscal budget and 
the physical budget. The first type of 
budget is open to a great deal of mis- 
management no matter how correct the 
fiscal information. The second type of 
budget is the only plan that eventually 
will work for economy. It is apparent 
that a great many State highway de- 
partments do not have the information 
in sufficiently accurate form, relative to 
the physical condition and necessities of 
the highways, to prepare the kind of a 
budget that will eventually lead to a 
system of roads uniform with the ne- 
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cessities of traffic. This lack of infor- 
mation is evident in budgets improperly 
balanced between reconstruction and 
new construction on extensions. It will 
always be a temptation to add to the 
mileage of State routes. During the 
year 1926, 13,000 miles of road were 
added to the State systems, and it is 
this tendency that definitely pointed out 
to the Bureau the necessity for request- 
ing that the first stage construction 
projects be lifted to a higher degree of 
improvement at a rate to wipe out the 
roads of this class within a very few 
years. The policy of approving stage 
construction projects will be limited in 
the future to a definite period, and 
more for the purpose of handling the 
first stage of construction efficiently than 
for the purpose of deferring the greater 
expenditure necessary to provide a util- 
ity surface. 


Motor Truck and Bus Regulation.— 
One of the most peculiar and unintelli- 
gent reactions to a progressive policy 
of weight regulation was manifest in 
the consideration accorded legislation 
proposed last year to permit the use 
of six-wheel trucks. Only two States 
adepted legislation providing for such 
use, and it was definitely turned down 
in other States, in one or two cases 
on the recommendation of the highway 
officials. All of the available informa- 
tion indicates that the way to approach 
the handling of the heavier loads on 
the highways is by multiplying the 
wheels and limiting the concentration 
of load per wheel. This principle will 
undoubtedly be accepted eventually, but 
it is a principle that should find vigor- 
ous support from the highway officials 
where so far it has failed to receive 
justifiable support. The question of 
what wheel concentration should be per- 
mitted is, of course, debatable, but there 
is no room for questioning the prin- 


ciple of increase of wheels and decrease’ 


of wheel concentration. By this is 
meant not so much the matter of wheel 
concentration legally permitted as the 
actual concentration which exists. 
Whether national legislation to reg- 
ulate the motor bus and truck will be 
seriously urged before the next session 
of Congress is not now indicated. Both 
of these services have very quickly 
found their respective fields of useful- 
ness because they have been left 
largely free from artificial restric- 
tion. This has resulted in a more 
complete operation of economic regula- 
tion which is the to-be-desired status. 
lt now seems well proven that the 
physical regulation is certainly a func- 
tion of the States which must maintain 
the highways, and the intra-state serv- 
ice, to the extent legislative regulation 
is necessary to protect the public, is 
likewise a State function. This leaves 
only the interstate service of common 
carriers for possible national legisla- 
tion. But this interstate service is in 
fact so small a part of the whole and 
so intimately connected with intrastate 
operation that it seems most desirable 
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to permit this also to be administered 
by the States, with uniformity assured. 
The constitutional method to accomplish 
this is believed to be available. 


Highway Safety.——The problem of 
highway safety is one that can only be 
met by cooperation. There is much 
overworking of the word, and a greater 
disregard of its meaning. The lack of 
correlation between the traffic officers 
end those responsible for street and 
highway improvements, particularly 
within the city areas, is distressing in 
the extent to which it exists. Also the 
growth in the installation of automatic 
stop lights is a tribute to salesmanship 
rather than to engineering intelligence. 
There are limited areas in cities where 
traffic is equal and constant, where there 
is a large amount of pedestrian as well 
as vehicular traffic, and where the stop 
and go control is necessary and, so far, 
the only developed means of meeting 
the situation. It is certain that a large 
amount of fundamental research and in- 
vestigation, and probably trial plans, 
must be undertaken in order to prevent 
the loss of perhaps the most valuable 
element which the motor vehicle has 
brought; that is, the saving of time to 
the individual. 

Engineering Personnel.—The demand 
upon the highway field for engineers 
who have had training and experience 
continues to point to the necessity for 
the special training of young engineers 
who have attended the technical schools. 
It is also evident that the United States 
is to become the mecca of a great many 
foreign students seeking experience and 
knowledge in this field. Recent com- 
munications in which the possibility of 
the use of a few foreign students was 
brought to the attention of the State 
highway departments have elicited a 
wonderful response. It would afford me 
great pleasure to read before this As- 
sociation the replies received from the 
State highway departments upon this 
subject. 

It is my opinion, based on observation 
in many foreign lands, that through the 
interchange‘of opinions and experience 
and the personal contacts between those 
connected with the highways in this 
country and those in other lands that a 
sound community of interest can be 
built that will help interpret the United 
States to others and help us to under- 
stand them. 

A few days ago one of the foreign 
attaches of the Department of Com- 
merce made the amazing statement in 
my office that, due to the conditions 
of transportation in Turkey, it was ac- 
tually possible to lay down flour milled 
in the United States, from wheat grown 
in Minnesota, and our Northwest, at 
Samsun on the Black Sea, 6,000 or 
7,000 miles away, at a less cost than 
flour milled from wheat grown in the 
interior of Turkey, perhaps 250 miles 
away. Countries which have long gone 
without anything like adequate trans- 
portation because of their inability to 
finance railroad construction, can find in 
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motor transportation either the final 
solution of their transportation prob- 
lem or a definite step toward the possible 
combination of highway and railway 
transport that will adequately serve 
their needs. The expression of the in- 
terest of the highway departments is 
one of the mest convincing evidences 
that I have received of the broad- 
minded outlook and public spirit of the 
men who are at the head of the high- 
way work throughout the United States. 
There is a sincere feeling of apprecia- 
tion throughout the various Federal 
agencies, such as the Department of 
State, the Department of Commerce, the 
Pan-American Union, and the Depart- 
ment of Agriculture, for the courtesies, 
helpfulness, and attention that have 
been extended to those from other coun- 
tries so generously by the State high- 
way departments whenever they have 
had the opportunity. The fact that 
there will apparently be constant de- 
mands in the future, and undoubtedly 
growing demands of the same character, 
leads me to express the hope that when 
such requests are made they will be 
met in the same spirit as in the past. 
They are only made by this Bureau, 
and any other agency of the Govern- 
ment, in the belief that whenever it is 
possible to give the opportunity to those 
from the outside to understand and see 
the United States and to obtain infor- 
mation of value, it is a real advantage 
to the United States. 

Highway Research.—The problems of 
design and construction are perhaps be- 
coming more simplified and their proper 
handling better understood by the re- 
search and investigation which go for- 
ward constantly. It is doubtful if there 
is a sufficiently rapid assimilation of 
the results of research in actual design 
and construction. At least it seems 
worth while to call to the attention of 
the highway officials the desirability of 
changing or modifying practices along 
the lines which appear to be sound 
technically and supported by real evi- 
cence. The problem of the secondary 
highway is acute and must be met in a 
greater degree than now. So the field 
ahead for this organization and its 
members is growing larger rather than 
smaller. Unquestionably the State 
highway organizations could now be of 
the greatest benefit by exercising at 
least general administrative and engi- 
neering direction over the more impor- 
tant local roads, but we must find 
through research and experiment more 
effective methods and processes than 
have yet been developed. In the neces- 
sity for the improvement of the second- 
ary roads exists an almosv limitless field 
for extending the usefulness of the 
State highway departments. 


In closing may I express the thought 
that in my contracts with the State 
highway officials I am constantly im- 
pressed with the fine attitude taken 
toward this great public work and the 
magnitude of the year-after-year ac- 
complishment. 












































































































When you are awarded a paving job, 
you are asked to sign rather a brief 
contract in which there appears a short 
sentence making the plans and specifica- 
tions part of this contract. The plans 
are a big roll of blue prints. The 
specifications fill a good sized book. 
Now, that contract, though many of you 
may never have suspected it, is a state- 
ment of mutual agreement. The Party 
of the Other Part wishes certain specific 
things done—certain specific results ac- 
complished, which things you agree to 
do and which results you agree to ac- 
complish—for a specified consideration. 
Indeed, the essence of a contract is 
agreement. You have agreed with the 
Party of the Other Part as to what is 
desired. But, you can only agree about 
specific things, and then only on the 
basis of mutual understanding as to 
what the words in which the agreement 
is drawn mean. 

It is, in short, a general legal assump- 
tion of wide application that in agree- 
ing to a bargain which usese old and 
established words, phrases, clauses or 
provisions with them, the parties do so 
on the basis of the interpretations of 
these words, phrases, clauses and con- 
ditions which have controlled in that 
region in the past and so have come to 
measure, more exactly, the kind and the 
amount of work to be done. In other 
words, a contract using old terms in 
the old way continues in force the 
established practices. 

Specific Notice of Change Required.— 
Let me give you an illustration of what 
this means. The speaker was employed 
for some years as an engineer with the 
Bureau of Public Works in Manila. A 
good deal of galvanized corrugated iron 
was used there for roofing. For years 
all of it was supplied under a clause 
reading substantially as follows: “The 
galvanized corrugated iron used on this 
building shall be of the best quality ob- 
tainable in the Philippine Islands.” 
Under this clause the use of one par- 
ticular brand of roofing iron had be- 
come practically universal, though this 
was not, in fact, the best brand avail- 
able. Indeed, it often was rather a 
failure—so much so in fact that an 
effort was made to enforce the use of 
other brands believed to be more dur- 
able. Our legal department ruled that 
without any regard to the merits of 
this roofing iron and without any re- 
gard whatever to whether it was then 
or ever had been the best roofing iron 
obtainable in the Philippine Islands, the 
specifications had come to mean neither 
more nor less than that this one par- 
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ticular brand of iron could be used, and 
that a contractor could not legally be 
put either to expense or inconvenience 
to supply some other brand as long as 
that specification remained in force. 
Our lawyers also held that a better 
roofing must be used, because the fact: 
that contraetors did not carefully scruti- 
nize the details of a voluminous speci- 
fication had had the effect of creating 
here, also, a custom which ought to be 
recognized if the mutuality that is at 
the basis of the contractual relation 
was to be maintained—a custom which 
made it essential that special and 
specific notice prior to the receipt of 
bids be given before any change in the 
specifications which would adversely 
affect the cost of construction would 
be binding. 


These matters are referred to as a 
natural approach to the remark that 
neither party to a contract may change 
its terms, whether written, or estab- 
lished by custom, without further mu- 
tual agreement. In other words, the 
contractor cannot lawfully be required, 
at his own expense, to abandon a cus- 
tomary method because the engineer in 
charge of his work believes another 
method better, even though in the 
engineer’s opinion the phraseology of 
the specifications would make the pro- 
posed method an appropriate method. 
He bid with the customary practices in 
mind and these established his respon- 
sibility under the contract. The prefer- 
ence of the engineer is no part of that 
very important document, the contract. 


On the other hand, supplementary 
agreements—you all know this docu- 
ment in its popular form, the change 
order—may be made without limit. The 
basis of most supplementary agree- 
ments—that is, of most change orders— 
is in the desire, the preference or the 
necessity of the Party of the Other 
Part. You have agreed to do certain 
specific things, to secure certain results 
desired and, in the interest of the Party 
of the Other Part, you are asked to 
agree to do other things or to secure 
other results than those to which you 
originally agreed. This is perfectly 
proper—purely a business proposition— 
but as these changes are asked because 
they are in the interest of the Party of 
the Other Part, they should be agreed 
to only on the understanding that they 
will not prove unprofitable. This, too, 
is merely a matter of business. Most 
engineers of any standing much prefer 
that contractors make a _ reasonable 
profit so the problem for them, as for 
you, is to determine the real cost of 
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making the changes, after which the 
matter of a fair profit is not difficult to 
adjust. 

Get Change Order in Writing.—I have 
tried to lay some emphasis on the fact 
that the contractual relation is a mutual 
relation and that any change in the 
details of a contract as originally 
drawn, while they should be acceptable 
to both parties, are after all merely 
business matters, because there appears 
to be some disposition to feel that a 
contract deals in generalities and that, 
therefore, if it is followed in a general 
way justice is done. The fact is that 
in its very nature, and to its last detail 
it is as specific as words can make it 
and that any change in it—no matter 
how minor this change may be—may 
introduce conditions not contemplated 
when the contract was drawn; changes 
practice, demand financial recognition 
and adjustment. 
which, as a matter of ordinary business 

This, of course, applies quite as much 
to method of operation as it does to 
the amount of work or the order of its 
execution. Whatever is a modification 
of the terms of a contract that alters 
the cost of executing it, whether these 
terms are clearly established by the 
plans and specifications or arise from 
the customs which have governed the 
interpretation of the terms and provi- 
sions of the specifications in the past, is 
a change which justifies a modification 
in your compensation. 

The matter is put in this way, be- 
cause while it is generally recognized 
that a change from the plans calls for 
a change order, it is not as generally 
recognized that a modification in the 
interpretation of the specifications or in 
the generally accepted job practices 
which have developed under these speci- 
fications, also requires a change order 
and justifies a bill for modified compen- 
sation. And in using the word “justi- 
fies,” I am using it advisedly. You 
agreed to do one thing, but are asked to 
do something else. The original agree- 
ment was a matter of business both to 
you and to the other party to the agree- 
ment. The change also was a matter of 
business. Finally, the recovery of the 
cost of making the change is a matter 
of business. In all of these matters it 
must be presumed that whatever action 
is taken is founded on reasonable judg- 
ment as to what, under the circum- 
stances, is required to be done. You, as 
a contractor, comply with what the 
judgments of those responsible think 
necessary. Then as a business man you 
endeavor to find out what compliance 
costs you and to bill accordingly. That 
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is the business side of it and about all 
there is to it unless one adds, as the 
facts entirely warrant, that the ques- 
tion of whether the results of this 
year’s work will be written in black or 
in red is likely in no small degree to 
depend on the care with which you 
handle this matter. 

On the other hand, no modification 
of a written contract is of much stand- 
ing unless it is reduced to writing. If 
the engineer wishes a new method used 
in handling the cement, have him put it 
in writing and have him sign it before 
you execute it. If he tells you to stop 
the mixer or change the mix or alter 
your mixing time or in any other way 
interferes with what you understand to 
be the agreement you have signed, get 
the change order in writing and give 
notice promptly in writing that it will 
be executed at the cost of the Party of 
the Other Part. Leave nothing to 
memory. The best memories fail very 
often, so often that even if it was 
proper, legally, to work on the basis of 
memory, it would still be inexpedient 
todo so. But memory and conversation 
obtain scant credit when a written con- 
tract is under review. 

A change order is no order at all 
unless it is reduced to writing, so you 
have no ‘protection whatever in the 
execution of changes not called for in 
writing and ordinarily cannot enforce 
collection even of the cost of executing 
them. 

By the same token, you are under no 
obligation to pay even the slightest at- 
tention to any order that is not in writ- 
ing. Legally, no order has been given 
until it has been given in writing. An 
appreciation of this is vital in the work 
of both the constructor and the engi- 
neer. But before you can collect the 
cost of executing a change order, to 
say nothing of obtaining a profit on it, 
you must know the origin of cost, for 
if the cost is to be recovered, its amount 
must be known in such detail and with 
such exactness that there can be no 
escaping the facts as you present them. 
Let us see, then, what information 
ought to be collected—what fields are 
involved when change orders are re- 
ceived. 

Points Where Cost Can Be Effected.— 
On a paving job there are at least six 
important points where cost can be af- 
fected. Two of these involve the mate- 
rials used. 

1. The materials may be made to 
cost more than was anticipated. 

2. The yield from the materials may 
be less than standard. 


Change orders which affect the source 
of supply and which affect the amount 
used per batch and in this way affect 
the yield—that is the amount of pave- 
ment laid per cubic yard of aggregate 
or per sack of cement fall in this cate- 
gory. Not long ago the speaker was 
looking over a job where the contractor 
was facing a steady overrun of about 10 
per cent in his cement because of the 
rather extreme bulking of his fine 
aggregate. The engineer had refused 
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to recognize the fact of this bulking 
which, under the prevailing specifica- 
tions, he probably had a perfect right 
to do. The sand was satisfactory, the 
concrete was satisfactory. He obvi- 
ously had no reason to desire a change, 
and as the interests of the Party of the 
First Part were not suffering, he had 
no particular reason to agree to a 
change. Finding that this atitude— 
which, mind you, was legally sound— 
existed, the contractor, as was his right, 
sought to relieve the situation by pur- 
chasing a sand that would not bulk so 
badly—a sand which, when combined 
with the coarse aggregate used on that 
job, would develop a proper yield. But 
this the engineer immediately pro- 
hibited. Now, had the constructor re- 
quired that that order be given in 
writing, he would have been able to 
collect the cost of the overrun he con- 
tinued to face through that job. The 
contract gave him wide latitude in the 
selection of materials and the change 
order had reduced this latitude. In 
theory, at least, this order was issued 
in the interest of the Party of the Other 
Part and because it was issued in the 
interest of the Party of the Other Part, 
it was a reasonable basis for a just 
claim against the party of that part. 

Nor was the extra cost of materials 
the whole cost which should have been 
billed. It costs not far from $400 a 
day to operate a paving outfit—labor 
about $200 a day; equipment deprecia- 
tion, say, $100; operation, that is, gas, 
oil, repairs, etc., with overhead another 
$100. These are, of course, very general 
figures. Your job must be scrutinized 
rather carefully if you are to bill on 
this basis in order to obtain a more 
specific figure. However, your account- 
ants can determine what the figure is. 
Commonly, it does not vary a great deal 
from job to job. 

An Illustration of the Cost.—Now let 
us see what should have been charged 
for the execution of that order. In the 
first place, the overrun in the cement was 
1,200 sacks per mile. At 50c per sack 
this amounted to $600 per mile. In the 
next place—TI will not go into the de- 
tails of the matter here—there was an 
overrun of about 125 cu. yd.*of stone 
per mile, which at $3 per cubic yard, 
was $375, and an underrun of about 
60 cu. yd. of sand (due to bulking) 
which, at $2 per cubic yard, was $120 
per mile, making a net increase in the 
cost of aggregate of about $255 per 
mile. On that job production was at an 
average rate of about 700 ft. a day, so 
a little over 742 days were required to 
lay a mile of pavement. But the run is 
governed by the number of batches that 
can be handled. No more work would 
have been required in handling full 
batches than was required in handling 
the 90 per cent batches which were 
used. Had the yield been standard these 
batches would, therefore, have produced 
about 770 ft. of pavement and laying a 
mile of pavement would then have 
taken a little more than 6.8 days. The 
difference—0.7 day per mile of pave- 
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ment laid—represents the extra cost of 
operation resulting from the low yield, 
or 0.7X$400, which is $280 per mile. 
Beside this, the concrete was so brash 
that two extra men had to be used all 
of the time in finishing it, which, at 
$3 per day per man, was $45 per mile. 

We now have the nature of the bill 
that should have been rendered pretty 
well outlined. It would have read some- 
what as follows: 











To extra cement per mnile......................... $ 600.00 
To extra aggregate per mile.................... 255.00 
To labor, equipment depreciation, equip- 

ment operation, labor, etc., re- 

quired by reason of short batch, 

per mile 280.00 
To special labor required because mix 

CD CRI ceneteeemneninstentieniininnciadeniin 45.00 

Total extra cost per mnile.................. $ 1,270.00 
Concrete laid after order was received, 

8 miles. 

On LE EEE $10,160.00 
Profit at 15 per cent 1,524.00 

Amount due $11,684.00 





This is only a single illustration of 
how an order affecting the materials 
may affect cost. More recently the 
speaker visited a job where the mix 
had been changed. Both the sand and 
the coarse aggregate—in this case 
gravel—met the controlling specifica- 
tions. In spite of this, the yield was 
high by as much as from 5 to 7 per 
cent. To obviate this a cubic foot of 
gravel was taken out of the batch. As 
a result production was dropped from 
about 240 ft. per 100 five-bag batches 
to 225 ft. per 100 five-bag batches. This 
action made it necessary to increase the 
use of cement by some 820 bags per 
mile, which, at 50c per bag, cost $410. 
The amount of sand used was increased 
about 60 cu. yd.—worth about $120 per 
mile. The use of gravel was not appre- 
ciably modified. Decreasing the size of 
the batch increased the time required in 
laying a mile of pavement about one- 
half a day, which, at $400 for labor, 
depreciation, operating cost, etc., 
amounted to $730 per mile of pavement, 
or if a profit of 15 per cent is added to 
practically $840 per mile the claim the 
constructor ought to have filed for com- 
pensation for having that cubic foot of 
gravel taken out of his batch. 

Charging for Skipping a Section.—It 
would be easy enough to spend the bal- 
ance of the time allotted to this address 
in future discussion of change orders 
affecting the materials, but this hardly 
would be advisable. There are four 
other places at which cost may be seri- 
ously affected: 

1. The rates of wages paid labor may 
be increased. 

2. The number of men required may 
be increased. 

3. The number of hours worked per 
day may be decreased, or 

4. The rate of output may be de- 
creased. 

Of these, the first, the wage rates 
may be dismissed with the observation 
that change orders seldom affect wage 
rates. 

Orders affecting the work done per 
day are rather common—though they 
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often escape notice as such. Because 
this fill has not settled an order is issued 
to skip it—1,200 ft—until further 
orders. Or the approaches to the bridge 
over Pee Creek require further compac- 
tion. These matters were not noted in 
the plans. They involve work done by 
another contractor. In the first case 
two hours were spent in moving across 
the 1,200-ft. gap. In the second day and 
a half were lost in getting around the 
bridge because the approaches would 
not carry the mixer. The men, of 
course, had to be paid. Is the proper 
charge two hours at $40 in the first case 
and one and a half days at $400 a day 
in the second case? By no means. 
Time will be lost in getting back to 
these set-ups. Perhaps pumps and pipe 
lines must be relaid. Transportation 
conditions may be entirely different 
than they were when the work would 
have been done had the contract been 
followed. All of these are just and 
proper items in the bill of costs. 

The Cost of a Change Order.—Not 
long ago while we were driving out to 
see a paving job a thousand miles or 
more from here, the contractor re- 
marked that after his material yard 
was located and he was about ready to 
begin paving operations on the mile 
over which we were driving, the engi- 
neer had asked him to delay work here 
as long as possible as the fill had not 
fully settled. Asked what he expected 
to charge for this change in his plans, 
the contractor, rather amused at the 
idea of rendering a bill for the execu- 
tion of such a change order as this, re- 
plied that while he never had made a 
calculation of the cost of executing this 
one, he had never thought of charging 
anything, though he supposed that it 
might cost him a couple of hundred 
dollars! However, keeping the engi- 
neer in good humor would, he surmised, 
be worth that much at least. Now that 
engineer happens to be one of the 
best humored men in a very large state, 
as well as a good business man, so there 
being -no particular need of doing any- 
thing to keep him in good humor, and 
this being quite an everyday business 
matter we began to examine that 
change order a little more closely. The 
contractor’s plans had made this work 
the third mile south of his first set-up. 
The change order made it the fifth mile 
north of his second set-up. Hauling 
was being done under a sub-contract at 
30c a batch mile, so the cost of hauling 
was in this case raised from 90c a batch 
to $1.50 per batch. The increase—60c 
a batch—applied to the 2,350 batches 
required for a mile of pavement, 
amounted to a mere bagatelle of $1,410. 
Moreover, the subcontractor was not 
required to furnish more trucks than 
enough to keep up the production 
against a 4-mile haul. There was, 





therefore, every prospect that there 
would be an inadequate truck supply on 
this mile with the result that an extra 
day’s work would have to be done on it 
—at a cost of $400. The water supply 
lines as planned would not reach this 
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mile of pavement when poured from the 
second set-up. Two miles of pipe had 
to be laid and taken up to get water to 
this work. As this was heavy pipe, the 
cost of handling it amounted to $150 
a mile, or to about $300. Freight on 
aggregate sent to the second set-up 
which was on a different railroad was 
20c a ton higher than at the first set-up. 
This, at 4,000 tons to the mile amounted 
to about $800. The total of these items, 
$2,910, was only the cost the engineer’s 
order seemed likely to generate. Adding 
a fair profit of say, $450, raised the 
amount of the perfectly reasonable bill 
for this change to over $3,350! 

Cases of this sort are not exceptional. 
As a matter of fact, they are of com- 
mon occurrence. Naturally, they do not 
often run into figures as large as this, 
but here and there time is lost because 
of change orders or special conditions 
not contemplated when the contract was 
drawn or created, and as these changes 
are made in the interest of the Party 
of the Other Part, it is merely a matter 
of ordinary business management that 
you recover the cost of executing them. 

Change orders may also affect the 
number of men employed. On the 
whole, this is not a source of serious 
loss, for the number of extra men used 
in executing a change order can be de- 
termined both readily and accurately. 
Merely to mention this field is therefore 
sufficient. 

Changes Affecting Output.—But when 
the last field is examined, the change 
orders which adversely affect rates of 
production, the most annoying, the most 
numerous, and at the same time the 
group probably most destructive of 
profit is encountered. The cost of these 
is difficult to collect, because it is hard 
to show conclusively.that the rate of 
output has been affected—harder still 
to show that the adverse effect on the 
rate of production was unavoidable, 
and even if both of these are ac- 
complished there still remains the prob- 
lem of showing what the cost has been, 
for the concept of a production organ- 
ization as a constant cost organization 
is not as generally accepted as it 
ought to be. Not long ago the speaker 
learned of a case in which the con- 
structor was directed to modify his 
practice in handling cement. It had 
been the practice in that region to 
empty the sacks onto the aggregate at 
the cement house. This practice still 
governed in most places. There had 
been no change in specifications. The 
order required that the coarse aggre- 
gate be first dumped into the truck 
after which it was required that the 
truck proceed to the cement shed and 
load cement. The truck was then re- 
quired to return to the hoppers for sand 
to complete the batch. This required 
each truck to make an extra trip 
through the material yard and because 
of the time used in this way, necessi- 
tated the use of an extra truck in order 
to maintain customary rates of produc- 
tion. But, while the extra truck was 
being secured, there was a loss of pro- 


duction during a period of two days 
This loss of production probabl) 
amounted to about 6 per cent as 15 
trucks were in use. If the cost of pro- 
duction is taken at $400 a day, the loss 
here was 6 per cent of $400 or $24 a 
day for each of two days, say $50. Of 
course this was merely a slight addition 
to the cost of one extra truck for the 
balance of the season—a truck which 
as far as its value in promoting pro- 
duction was concerned might as well 
have been kept running round in the 
material yard. Some 75 days work 
were done after this order was received, 
so the bill could properly have read: 





To one truck for 75 days at $10................. $750.00 

To loss of production while securing ad- 
GRE CII “eercinsecneentiomsatinncisceccetenieinnstansae 50.00 
IT sicsiaieiidetinitindabens hinbiatsin diate eclniipehemadidnddaiiall $800.00 

, f } Py eee 120.00 
ee ED ceeinccicnitinmninintiniinienn le 


It is even harder to bill for the exe- 
cution of new methods required under 
change orders. Not long ago the 
speaker visited a job where the con- 
tractor had been ordered to use a longi- 
tudinal float. The effectiveness of his 
tool has no bearing on the two perti- 
nent facts: first, that its use was not 
required by the specifications and, sec- 
ond, that a change order forced the con- 
tractor to use it. He was told that its 
use would not increase his payroll and 
I believe that eventually he managed to 
adjust operations to a point where this 
was substantially true, but in getting 
to that point it had, for a time been 
necessary to employ extra men. More- 
over after this device was installed the 
rate of production had, for some days, 
to be held down so that the men operat- 
ing the longitudinal float could keep up. 
Certainly, as the extra men employed 
and the production lost which this new 
style of finishing was being mastered 
were expenses incurred solely in the 
interest of the Party of the Other Part 
it can hardly be questioned that they 
are a just charge against the Party of 
the Other Part. Admittedly, the data 
to support a charge for the execution 
of an order of this sort must be col- 
lected carefully but it will, I am sure, 
be generally agreed that it should be 
collected and a bill rendered. 

What Too Rigid Inspection Means. 
—Production is sometimes obstructed 
by too. rigid inspection. I have often 
seen jobs continually held up for short 
periods by an inspector who insisted 
that the drag template should ride free 
over the subgrade though it is cus- 
tomary to give a little tolerance here, 
and custom it must remembered is as 
valid as anything if it can be proved, 
and where the worst cases of this kind 
have been observed there is a specified 
tolerance of % in. The speaker was 
present last year when an inspector 
shut down the mixer for half an hour 
because he found the subgrade 75 ft. 
ahead of the mixer % in. high, and this 
in spite of the fact that he had cleared 
it himself. On another occasion, I spent 
all of one afternoon watching opera- 
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tion on a job where the operating cycle 
consisted in pouring four batches of 
concrete, after which the mixer was run 
ahead about 9 ft. dragging the planer. 
The subgrade was a little high, so one 
wheel of the planer would generally 
ride high. The mixer would then be 
run back and forth until all four wheels 
on the planer rolled. Now, the sub- 
grade could have been in a little better 
shape, though it ought, in fairness to 
the contractor, to be remarked that it 
was in excellent condition, except for 
being a little higher than could con- 
veniently be trimmed off. But the 
process required by the inspector in re- 
ducing this high subgrade on the one 
hand gave no tolerance, and on the 
other was cutting the rate of produc- 
tion at the mixer to half of what it 
would otherwise have been. In cases 
of this kind the same general principle 
holds—that the contractor is entitled to 
compensation for any extra effort he 
is called on to make. The problem, as 
you all see, is to make the nature and 
the amount of the extra cost appar- 
ent. Cases of this kind are peculiarly 
hard to deal with, for the contractor’s 
men were careless and the inspector 
improperly exacting. 

Looking over the cases cited above 
and the numerous cases, there is no 
time to mention in the course of a brief 
address of this sort, one fact stands 
out—that in the execution of change 
orders, large items of expense, often 
the principal item of expense, are indi- 
rect; that is, they arise from the effect 
of the change order on the rate of pro- 
duction, on the yield, on the hours 
worked, etc. This does not make them 
any less truly items of expense but it 
does make them more definitely dif- 
ficult to appraise correctly and does, 
for that reason, make it the more nec- 
essary that exact records be kept from 
which to render bills in detail with a 
full explanation of every item covered. 

Billing for Engineering Changes.—I 
will hazard the guess that no one of 
the gentlemen present has ever rendered 
a bill for extras because he was re- 
quired to omit a section of pavement 
and come back to it later. Yet, a per- 
fectly sound bill for extras lies in a 
large percentage of all cases of this 
sort. And, do you render bills for 
extras in connection with other engi- 
neering changes? Last summer a con- 
tractor I know very well was running 
along at a rate of about 900 ft. of pave- 
ment laid per day when the engineer 
decided that a street intersection had 
been staked improperly and ordered 300 
ft. of forms torn up just in front of 
the mixer and the grade raised from 
nothing to 4% in. Result: half a day’s 
time lost. The men had to be kept, so 
they were paid, though under the cir- 
cumstances, they could do nothing of any 
real value. A few days later it was a 
change in sectidn at a railroad cross- 
ing. Another half day lost. 

A week later it was a mistake, a ver- 
tical curve was omitted in staking out 
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the pavement, and within a short dis- 
tance subgrading increased from an 
inch or two to about 2 ft.—another half 
day lost. A week later a sudden change 
in plans took 2 ft. off the top of a 700- 
ft. gumbo fill not that far ahead of 
the mixer. In spite of laying duck 
boards over the soft gumbo, this change 
exposed, this mixer lost a day here to 
say nothing of the duck boards which 
were hopelessly broken up and the truck 
that was wrecked. Do you bill for the 
loss of time, the materials, and the 
breakage such matters as this involve? 
Contracting is a business proposition. 
The execution of change orders is a 
business proposition—a part of your 
business. They affect the volume of 
your business and ought not in any 
event to affect unfavorably the amount 
of your profit. 

Finally, let me observe again that 
while bills for extra cost are lawful, 
right and proper—and can be enforced 
when supported by proper records and 
correct data—an absolute prerequisite 
of any claim is an order in writing. Do 
not, under any circumstances, fail to 
obtain this document if any expense, 
direct or indirect, is to be involved. In 
short, do not accept any order affecting 
cost not presented in writing. A verbal 
order is not an order. No contractor 
can afford to overlook this fact. 





New JT Tractor Announced 


The JT Tractor Co., Cleveland, O., 
who for eight years have been manu- 
facturing crawler type tractors, an- 
nounce the completion of a new model 
designated as model “45.” 

In general, the aim of the JT Trac- 
tor Co. has been to increase the size 
of all of the parts and decrease the 
number so that the tractor will be less 
subject to wear, have fewer parts to 
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channels, and is so shaped that the dirt 
cannot get under it to clog and prevent 
its functioning. 

The tension spring behind the yoke 
is entirely encased in a steel casting 
and a very much better mud guard 
is provided, over the brass square 
thread adjusting nuts. The rear end 
of the side truck has been improved 
by new rear axle boxes, giving longer 
bearing. The rear wheel is now mounted 
on Guerney ball bearings entirely pro- 
tected from dirt and dust. The rear 
drive gear is an external gear and has 
been entirely encased in an easily re- 
movable dirt-proof housing which al- 
lows it to run in oil. 

Steering brake wheels have been in- 
creased in both diameter and width, to 
decrease heating, and to make steering 
easier for the operator. The brake 
band adjustment has been greatly sim- 
plified. The differential housing has 
been moved back and a new type of 
Universal coupling is being used which 
can be disconnected, leaving enough 
space to allow the transmission to be 
taken out without disturbing the en- 
gine or differential. The main frame 
is made of two heavy Bethlehem 10-in. 
beams with flanges 3% inches wide, 
and has almost twice the strength 
where it is trussed to take the drawbar 
attachment of the old frame. The front 
engine support is one steel casting, 
supported on top of the beams, and 


‘the engine has a three-point support 


on the frame, so that any distortion 
of the frame will not wrack the engine 
casting. The front axle support is one 
steel casting securely bolted to the 
under side of the frame. The radiator 
support is a single steel casting se- 
curely fastened to the web of the frame 
channels. It has provision for a clevis 
to be used in pulling loads backwards. 
The drawbar is supported on springs 





work loose, and suffer less through rust 
from exposure. 

The weight and power of the tractor 
have been increased. The model “45” 
is a full 5-ton tractor weighing over 
10,000 lIbs., and has a 45 H.P. Climax 
engine. The yoke operating the front 
wheel has been simplified. It is now 
carried by the top flange of the side 


The New Model J. T. Tractor 





in a trunnion of very simple design, 
on the underneath side of the frame, 
at the approximate center of gravity 
of the tractor. It extends to the rear 
of and under the rear axle, and is sup- 
ported at the back in a casting which 
allows longitudinal movement. The po- 
sition of this casting can be changed 
and fixed in any position, 





















































506 


Widening 24-ft. Road 
to 2 1 Feet 


How 1% Miles of Highway 
Reconstructed at a Cost 
$700,000 


Was 
of 


The widening and paving of San 
Francisco’s only state highway outlet 
to the south will soon be completed 
and the breaking of the notorious 
Colma “bottleneck” accomplished. Six 
traffic lanes, three in each direction, 
separated by the tracks of the penin- 
sula electric cars, will in future carry 
the automotive traffic with increased 
safety and speed from San Francisco 
into San Mateo County and to all points 
south. The cost of the 1% miles of 
reconstructed highway will be about 
$700,000, exclusive of engineering costs. 
Figures for the project are as follows: 
$165,000 
. 137,000 
209,000 


. 110,000 
53,000 


right-of-way 
and realigning 


Cost of 
Grading 
Paving 
Cost of moving railway 
Other improvements 


Total $674,000 

The contract for the grading and 
structures on the 1'2 mile section from 
Colma to Cypress Lawn Cemetery was 
awarded on Oct. 7, 1926, to the Kaiser 
Paving Co. As soon as grading opera- 
tions had been completed to a point 
where it was advisable to proceed with 
the paving, plans and _ specifications 
were prepared and bids were received 
on June 13, 1927, to pave the project, 
142 miles in length, with Portland 
cement concrete. This contract was 
awarded on June 23, 1927, to the Han- 
rahan Co., San Francisco. We are in- 
debted to the September-October issue 
of California Highways for the follow- 
ing particulars. 

Some of the major items of the 
ing contract are: 

135,000 sq. ft. preparing 
grade for pavement. 

13,000 cu. yd. Class “A” 
oncrete in pavement 


399,000 Ib 
curbs. 


pav- 


and shaping sub- 


Portland cement 


reinforcing steel in pavement and 
concrete mixture re- 
asphaltic surface on 


1,600 tons of asphaltic 
pairs and thickening of 


- 30° - 
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Portland Cement Concrete —— 
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Two Views Showing Highway Before 


portions of the old pavement within area of 


new improvement. 

Traffic Way 124 Ft. in Width.—The 
improvement provides for work within 
the entire width of right-of-way of 124 
ft. The reballasted and realigned street 
railway tracks of the Market Street 
Railways Co. are on 13-ft. centers and 
occupy central 28 ft. of the right-of- 
way. These tracks are ballasted in 
rock under which is laid a 6-in. longi- 
tudinal tile drain for draining the track 
area. The completed open ballasted 
railway tracks will remain in this con- 
dition and will be curbed to prevent 
vehicle traffic from driving onto the 
area reserved for street car tracks ex- 
cept at specified paved crossings which 
provide for cross travel. 


| MARKET STREET RAILWAY | 
} 
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Rock Ballast 
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Portland Cement Concrete 


Moving of Buildings and Widening 


60 Ft. of Paving.—On each side of 
the central 28-ft. strip reserved for the 
railway tracks, there is being con- 
structed a 30-ft. Portland cement con- 
crete pavement, consisting of three 10- 
ft. strips, 9 in. thick in the central 6 ft. 
and increasing from 9 in. to 11 in. in 
the outer 2 ft. The slab adjacent to 
the center is being constructed 10 ft. 
9 in. wide, the additional 9 in. being 
for support of concrete curb doweled to 
the pavement base. 


Construction Details. — Expansion 
joints are provided for at 60-ft. inter- 
vals and consist of prepared bituminous 
joint. Concrete slabs at expansion 
joints are doweled with five % in. by 24 
in. dowels and 27 in. centers, one end 
being fixed, the opposite end being a 
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slip joint. At 20-ft. intervals between 
expansion joints a transverse weakened 
plane is being constructed obtaining a 
true transverse natural crack line; 
therefore each 10 ft. by 20 ft. portion 
of pavement is separately reinforced 
with two % in. deformed reinforcing 
bars laid 4 ft. from each of the four 
edges of the slab. A portion of the 
previously constructed state highway 
will be used as a base for the new im- 
provement. The old width of 24 ft. will 
be increased 6 ft. to a total of 30 ft. 
by the construction of a concrete shoul- 
der 10 ft. wide, 4 ft. of it overlapping 
the asphaltic pavement and raised to 
the elevation of the new crown. The 
remaining portion of the area over the 
old pavement will be resurfaced with 
asphalt concrete and finished to a true 
cross section conforming to the stand- 
ard provided in contract. 


In order to facilitate the rapid plac- 
ing of concrete pavement, Hanrahan & 
Co. have constructed bunkers and pro- 
portioning plant on the railroad siding 
adjacent to the center of their work. 
All materials are loaded in dry-batch 
compartment trucks and hauled directly 
to the subgrade where a 6-sack Multi- 
foote paver receives the material and 
places the concrete directly in 10-ft. 
width sections. It is the purpose to lay 
the concrete pavement on this line 
change for the immediate use of traffic 
and to allow the moving of the railway 
tracks from the old location to the new 
right-of-way, at the same time obvi- 
ating two dangerous crossings of these 
street car tracks. Traffic will be routed 
over one or another of the 10-ft. strips, 
which will permit of the pouring and 
curing of other pavement sections on 
opposite sides. 

This particular highway, Route 2, 
carries the largest amount of traffic of 
any road in the state, as shown by a 
16-hour count taken Sunday, July 17th. 
It is quite probable that this figure will 
exceed 30,000 when this improvement 
is completed and the entire highway 
thrown open to traffic, which will then 
give the autoists an unobstructed traf- 
fic artery between San Francisco and 
points south. 

Right-of-Way.—Securing the right- 
of-way for this project was the most 
difficult and costly piece of work along 
this line undertaken in this district, 
and, it is believed, in the entire state. 
Though less than a mile and a half in 
length, dealings were had with hun- 
dreds of people. Whole families had 
to be interviewed en masse and later 
as separate individuals, together with 
their spiritual advisers, attorneys and 
friends. Appraisals had to be made on 
the moving of numerous dwellings, sev- 
eral roadhouses, garages, service sta- 
tions and monument works. This in- 
volved appraisals of the most diverse 
character and the patience of both the 
appraisers and the owners was many 
times at the breaking point, but now 
that the job is finished it may be truth- 
fully said that amicable relations are 
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in force between the district office and 
our neighbors along the highway. 

The total cost of the right-of-way 
will approach $165,000, there being still 
a few unsettled deals for property and 
building removals. This cost includes 
the work done directly by the state 
as well as monetary damage paid to the 
owners. 


New 5-Ton All Steel Tractor 


Trailer 


A 5-ton, all steel, 4-wheel, bottom 
dump tractor trailer designed for use 
with heavy duty tractors has been 
added to the line of the Miami Trailer- 
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trols the opening of the bottom doors. 
This control enables the operator to 
open the doors 6, 8 or 10 in. as may 
be required to spread the load as the 
tractor moves forward. On the other 
hand the entire load may be dumped 
instantaneously should this be desired. 
The short turning radius of the 
trailer is stated to make it extremely 
popular for use in close and difficult 
places. The trailer is equipped with 
French and Hecht all steel wheels. 
The Miami Trailer-Scraper Co. also 
manufactures this same trailer chassis 
constructed with a stake platform body 
for general hauling purposes. The 
chassis construction is the same on the 
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MD7-All Steel 5-Ton Trailer with Full Rounded Load of Earth 


Scraper Co., Troy, O. This trailer is 
of all steel construction. The all 
steel wheels are each equipped with two 
Timken taper roller bearings provid- 
ing fully against end thrust both in- 
ward and-outward. The fifth-wheel 
construction is of the full cut under 
type and so designed that the front 
wheels will turn completely under the 
unit even with the bottom doors open, 
providing an exceptionally short turn- 
ing radius. In fact it is stated, the 
trailers will turn in their own length. 

These trailers are designed for train 
operation behind the heavy duty trac- 
tors. For train operation it is neces- 
sary to mount an extra hitch connector 
on the rear of each trailer. The low 
loading height of only 64% in. from 
the ground to top of body makes this 
trailer desirable for use under steam 
shovels, elevating loaders or for hand 
shoveling purposes. 

The body of the trailer has a water 
level capacity of 3 yd. and will carry 
a full rounded load of from 4 to 4% 
yd. It is so constructed that the dump- 
ing device is something out of the 
ordinary. The dumping device con- 





dump trailer giving the platform 
trailer the short turning radius. The 
platform body trailer may also be op- 
erated in trains. 





Hungary to Improve Its Roads.— 
Hungary is to embark on a road build- 
ing program, according to Eugene 
Forster, Under-Secretary of State in 
the Ministry of Commerce, entrusted 
with the preparation of a project of 
road building, who has declared that 
first the present main highways will 
be modernized by covering them with 
bitumen, concrete or tar asphalt, and 
then the secondary roads (side roads) 
will be improved. The roads radiating 
from Budapest to Vienna, Lake Bala- 
ton, Miskole, Debrecen, Szeged and Vac, 
total length of about 1,000 kilometers, 
will be the first to be improved. Tests 
of each of the above mentioned cover- 
ing materials will be made on sections 
of road of 5 to 7 kilometers in length. 
The field roads are to be built according 
to an American system by the use of 
American road building machines. The 
trial machines ordered by the Ministry 
of Commerce have already arrived. 






















































Federal Public Works 
Agencies 


With the support of Secretary 
Hoover of the Deparment of Commerce 
and of Secretary Work of the Depart- 
ment of the Interior, the American 
Engineering Council has adopted a new 
plan of executive reorganization af- 
fecting public works which, it is be- 
lieved, will meet with favor in 
Congress and end a movement for ad- 
ministrative reform lasting forty years. 

The Council, it is announced by its 
president, Dean Dexter S. Kimball of 
Cornell University, has recognized po- 
litical expediency without sacrificing 
the essential principle involved in cen- 
tralizing and placing on a_ business 
basis the enormous public works func- 
tions of the Federal Government with 
which in the past, it is charged, waste 
and inefficiency have been associated. 

The proposals of the engineering 
profession have been embodied in a bill 
to be introduced at the coming session 
of Congress by Representative Adam 
M. Wyant of Pennsylvania. Adoption 
of the measure, according to the en- 
gineers, will mean savings annually of 
millions of dollars, create a modern in- 
dustrial organization, and constitute a 
big advance in accomplishing the ad- 
ministrative reforms begun under 
President Harding. 

The new legislative program of the 
engineers, with whom are allied sixty 
other national organizations, has, 
Dean Kimball said, been sanctioned by 
letter ballot of the Administrative 
Board of the American Engineering 
Council, composed of thirty national 
and local engineering societies. 

Plans to further this program were 
made at a two-day meeting of the 
Board in York, Pennsylvania, October 
20-21, under the auspices of the York 
Engineering Society. 

The most striking feature of the new 
engineering policy is the abandonment 
of the idea of creating a Department 
of Public Works to replace the historic 
Department of the Interior, whose 
structure has been repeatedly de- 
nounced as archaic and wasteful. The 
Department of the Interior, estab- 
lished during the early days of the Re- 
public, when “Interior” applied to the 
region west of the Alleghenies, will, 
therefore, be continued. 

The engineers contend that they 
never have advocated the creation of a 
new Federal Department. They have 
decided, however, that to insist on the 
change of name, even though no new 
department was contemplated, is po- 
litically unwise. 

They felt, Dean Kimball said, that 
both Congress and the Administration 
would be opposed to the formation of a 
Department of Public Works; hence an 
effort in that direction would be futile. 

“This attitude,” it was declared in a 
report presented to the Administrative 
Board at York by L. W. Wallace of 
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Washington, executive secretary of the 
Council, “is no doubt in part due to the 
efforts being made to create three new 
departments, namely, Education, 
Health and Conservation. 

“Although the proposed Department 
of Public Works did not contemplate 
a new department, it was undoubtedly 
construed as equivalent to such action. 
Hence the Administration and Con- 
gress were reticent, feeling once the 
gate was partially opéned there might 
be an avalanche. Secretary Work is 
opposed to changing the name of the 
Department of the Interior.” 

Under the new scheme a major 
Division of Public Works would be 
created in the Department of the In- 
terior, and would be directed by an 
Assistant Secretary of Public Works 
who shall be an engineer. This Divi- 
sion, which, it was declared by Mr. 
Wallace, has the approval of Secretary 
Work, will embrace all of the Federal 
agencies concerned with public works 
functions. 

Secretary Hoover, the report stated, 
has also endorsed this plan, and both 
he and Secretary Work are expected 
to make strong speeches in behalf of 
its enactment into law. 

One notable provision is the inclu- 
sion of rivers and harbors in the new 
Wyant measure, notwithstanding an- 
ticipated opposition from the Engineer 
Corps of the Army. 

In essence, the plan sponsored by the 
engineers, in accordance with the sug- 
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after the transfers are made, with the 
exception that the revision specifies 
there shall be an Assistant Secretar) 
of Public Works who shall be quaili- 
fied by experience and training to di- 
rect work of such character. 

“To include organization matters in 
the bill would unnecessarily add to 
the difficulties of securing favorable 
action. If the transfers are made the 
character of the organization will be a 
departmental question which can be 
dealt with at the proper time. 

“Upon the suggestion of the two 
Secretaries, the provision remains that 
members of the Engineer Corps, may, 
upon the request of the Secretary of 
War and with the approval of the Sec- 
retary of the Interior, be temporarily 
transferred to the Division of Public 
Works for training and experience. 

“The revised bill is a proposal to 
transfer certain agencies of the 
Government from the Departments in 
which they may now be to the Depart- 
ment of the Interior so that a unifica- 
tion of planning, direction and control 
of public works activities may be re- 
leased.” 


New Model Lee Rotary 
Snow Plow 


Since the publication of information 
regarding the Lee Rotary Snow Plow 
in our recent Snow Removal Section, 
additional information regarding the 
machine has been secured from the 
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View of Current Model of Lee Rotary Snow Plow 


gestions of Secretaries Hoover and 
Work, is stated in the report of Ex- 
ecutive Secretary Wallace as follows: 

“To establish in the Department of 
the Interior a major division of Public 
Works wherein would be concentrated 
all of the agencies of the Federal 
Government concerned with public 
works. This includes all of the trans- 
fers contained in the Wyant Bill of the 
last Congress and a few others sug- 
gested by the Secretary of the Interior. 

“There has been omitted from the 
revised bill any reference as to what 
the internal organization shall be 


manufacturers. The machine _ illus- 
trated was an old model, and changes 
have been recently made that should 
be of interest to the reader. 

The illustration on this page shows 
the latest model as mounted on any 
two-ton truck, while a Fordson-tractor- 
driven model is also available. A light 
form of the plow, say the manufactur- 
ers, will be brought out for use with 
any standard make of automobile, and 
this model will require no power other 
than that obtained from the engine of 
the car itself. 

The Lee rotary is so designed that the 
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snow is sheared off in a lifting and 
throwing effect, throwing the snow di- 
rectly to the right hand side of the 
road. The plow rotates opposite to the 
direction of movement of the truck; 
that is, upward into the snow. Where 
snow is to be loaded into trucks or 
wagons, the vehicle moves along with 
the plow, at its right, and thus catches 
the snow as it is thrown by the plow. 

The plow is powered with a Rumely 
Oil Pull motor mounted on the truck. 
This is an oil-cooled, low-speed, two- 
cylinder motor that is said to operate 
in the coldest weather without freezing. 
While the use of an FWD truck is ad- 
vised by the manufacturer, it is stated 
that the plow may be used successfully 
with any 2-ton truck or any tractor. 

This outfit plows an 8-ft. strip, clear- 
ing off all snow or leaving any amount 
up to6in. It is said to be very rugged 
and to handle ice or snow of almost 
any normal depth. 


New 10-Ton Motor Roller 


with Worm Gear Drive 


A new 10-ton, 4-cylinder motor roller 
with modern stream line design and 
duplex worm drive has been brought 
out by the Austin-Western Road Ma- 
chinery Co., Chicago. This design af- 
fords an unobstructed view of both 
front and rear rolls to the operator 
and shields the motor and its compon- 
ent parts from dust, the elements and 
thievery. 

An outstanding feature of the roller 
is the duplex worm gear drive, by 
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reliable self starter, actuated by a 
button on the control panel, is regular 
equipment. 

An enclosed differential gear of the 
well-known Austin type is also regular 
equipment. 

Oil and gasoline gauges and all 
electrical controls are mounted on a 
panel directly in front of the operator’s 
station; while all clutch, steering, gear 
shift and brake controls are also close 
at hand. 





Checking Tools In And Out 


Any system that successfully checks 
tools in and out of the tool crib or stock 
room must accomplish four things, says 
the Highway Builder, viz: 

a—Safeguard the tool loaner. 

b—Safeguard the tool borrower. 
c—Make possible efficient handling of 
tools. 

d—Provide a record that will enable 

tracing and history of tool per- 
formance. 

The usual single check system safe- 
guards the loaner providing the system 
is honestly administered. Double check 
systems contribute to mistakes and cost- 
ly losses due to their complication. 
What is needed by the average plant is 
a simple system that will work without 
provisos. Such a system has been de- 


vised by Gillett S. Schaller of the Uni- 
versity of Washington, which we pass 
along to you for consideration, neces- 
sary revision and possible adoption. 
“Insist at all time on a written tool 
Should the loaner be re- 


requisition. 








ee 
means of which the power of the heavy 
duty 4-cylinder motor is transmitted to 
the clutches and thence to the rear 
axle. This is stated to be the first 
time that the worm drive has been used 
in a road roller. Worm gears have 
been used for many years in the better 
heavy motor trucks with great success, 
and after years of research, Austin 
Manufacturing Co. has finally adapted 
them for use in rollers. 

Other distinctive features of the new 
roller include: 

Twin-Dise clutches, 14 in. in diameter 
and hand adjusted through a port in 
the frame side.plate, control the for- 
ward and reverse movements of the 
roller and are operated by a single 
lever. 

An electrically operated, exceedingly 


The Austin Autocrat, Worm Drive Roller, with Pneumatic Scarifier Attachment ) 





quired to sign a tool requisition it is 
certain he will be very careful about 
his records, while the effect on the bor- 
rower’s required signature to the same 
requisition is favorable since, because 
of it, he will be very certain about the 
kind and size of tools he asks for— 
which automatically eliminates discus- 
sion at the tool crib as the tools are 
checked out as compared with those re- 
turned. The loaner then has a receipt 
and the borrower feels himself doubly 
responsible for their safe and immedi- 
ate return. It is sometimes well to have 
the borrower’s time clock number affixed 
with his signature,—a requirement 
which not only has a moral effect on 
the borrower but enables rapid tracing 
of overdue tools.” 

This little system is simplicity itself, 





but in addition to that favorable feature 
it greatly aids the inventory of the tool 
crib, erases the buying of excess of 
needless tools, and either overstock or 
under supply. The running inventory 
which this little system provides also 
shows the condition of all tools at all 
times. This must necessarily be correct 
because in addition to the brass check 
at each bin, there is a written receipt 
available in the tool crib to verify the 
location of the check and that receipt 
contains the signature of the borrower. 
I'urther, there can be no question of 
any alteration of the original requisi- 
tien because a carbon copy duplicate 
will be found in the tool crib which can- 
not be altered without detection. 

Efficient tool crib operation can save 
ary plant a great deal of money, time, 
and expense, 


Street Cleaning at St. Paul, 


Minn. 


Extract from 1926 Report of John H. McDonald, 
Commissioner of Public Works 


The city of St. Paul has 400.0 miles 
of streets graded only; 26 miles of 
macadam roads, 203.9 miles of paved 
streets and 11.8 miles of paved alleys. 

The paved areas—streets, bridges 
and alleys—amount to 4,710,000 sq. yd. 
Of this, 58 miles or an area of 1,365,000 
sq. yd. are cleaned by hand sweeping 
under the patrol system. The districts 
for each sweeper vary from 3,200 sq. 
yd. in the business district to 17,000 
sq. yd. in the residential sections. 

Snow removal including sanding of 
walks and steps, amounted to $20,- 
007.3; of this the Street Railway Com- 
pany paid as their portion $2,176.7. 

In addition to the sweeping service, 
all paved streets are cleaned with 
water periodically. This is done with 
Studebaker flushers and auto flushers. 
148 miles of streets were flushed. In 
the retail district the streets are 
flushed every night. In the outlying 
districts flushing is done as required. 

A total of 41 miles of streets were 
water sprinkled for the entire season; 
231 miles were treated with oil; this 
includes streets which were water 
treated the early part of the season 
and then oiled. 

The rate for water sprinkling, four 
trips per day, was 12.88 ct. per front- 
age foot or $5.15 for a 40-ft. lot, for 
the season. The rate for oiling, two 
oilings per season, an average width 
of 24 ft., was 5.28 ct. per foot, or $2.11 
per 40-ft. lot. The oil is distributed 
by Kinney auto oilers, using 779,938 
gal. of road oil. 

Where dust was laid by flushing the 
following rates were used: 

Per Frontage 


- . Foot cts. 
Night flushing, daily........................... 13 
Flushing every five days................. 2.5 
Flushing twice a week........................ 4 


Flushing once a week.............:s-0-..... 2 

60,214 lots or parcels of land were 
assessed for sprinkling and oiling. 
Some of the lots were assessed for 
both, making a total of 92,744 separate 
assessments. 
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Birch Brush Method of 
Spreading Sand in Tar 
Treatment 


An interesting method of spreading 
sand in connection with the surface 
treatment of gravel highways in Maine 
highways was described by L. D. 
Barrows, Construction Engineer of the 
Maine Highway Commission, in a dis- 
cussion at the 1927 Convention of the 
Association of Highway Officials of the 
North Atlantic States. We quote from 
Mr. Barrows’ discussion: 


We have some 700 miles that we sur- 
face treat each year, and that mileage 
is gradually growing. We have had the 
best results from the use of tar for 
surface applications; we have to scarify 
the tar every year, reshape the road 
and get it ready for treatment. We use 
about 0.4 gal. per square yard and 
about 90 cu. yds. of sand per mile. We 
put the tar on in two treatments, two 
grades of Tarvia B, what we call a 
light and a heavy, and the light we used 
for a priming coat. To get 8 or 10 miles 
of road ready after it has been re- 
shaped, we sweep ahead of the surface 
treatment and immediately put on a 
sixth or a seventh of a gallon of this 
light Tarvia B, cover it lightly with 
sand, and that will hold the surface 10 
days or two weeks while we are putting 
on the second application. One thing 
we have developed in particular during 
the last year is in connection with the 
spreading of the sand, and that is the 
thing I want to tell you about. Last 
year we constructed what we called a 
birch brush, more or less on the order 
of a split log drag. Into a board or a 
plank we bore holes and insert the birch 
brush so that it strings out 8 or 10 or 
12 ft. behind. After spreading the sand 
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we immediately brush it with this 
brush, dragging it behind a truck and 
going three or four times over the 
road. This has a tendency to cure the 
road much quicker than simply spread- 
ing the sand on it and letting it lie in 
the sun to cure. We can get a cure in 
a couple of days that will not pick up, 
whereas without using the birch brush 
it will take a week or ten days. The 
way we use it, on the first and second 
application it mixes the tar and the 
sand together and within a couple of 
days the tar is pretty well dried out so 
that it does not pick up on the wheels; 
this operation also covers the thin 
places. For those of you who do any 
mixing of tar and sand together, attach 
the brush to the truck in such a way 
that the plank or board will not touch 
the treated surface. 





New P & H 14 Yd. 
Excavator 


A new % yd. excavator, named the 
P. & H. Groundhog, has been added to 
the list of machines manufactured by 
the Harnischfeger Corporation of Mil- 
waukee. The machine has been thor- 
oughly tested in actual service during 


the past two years. 


The Groundhog is stated to have fast 
line speeds, and to revolve at a rate of 
5% times per minute. The machine is 
equipped with a 50 h. p. motor, and 
with standard 18-ft. boom, 13 ft. 3 in. 
dipper sticks, and a heavy plate steel 
dipper, it weighs 40,500 lb. The rear 
end swing of this full revolving % yd. 
machine is only 7 ft. 1% in. The ma- 
chine is convertible for use as a shovel, 
dragline, clamshell, pile driver, etc. It 
handles a % cu. yd. clamshell bucket 





[ 














The New P. & H. Groundhog, Announced This Fall 





November 


on a 35-ft. boom and has a lifting capac- 
ity of 11,400 Ib. at 12-ft. radius. 

The same type of power clutch con- 
trols; steering device; and crowding 
motion, used on P. & H. %, 1 and 1% 
yd. machines for many years, are char- 
acteristic features of the P. & H. 
Groundhog. 





New Two Ton Truck An- 


nounced By Ruggles 


The Ruggles Motor Truck Co., Lan- 
sing, Mich. has recently announced 
their new model 30, a 144-2-ton six cyl- 
inder truck. Ample power is supplied 
by the Lycoming 3% x 4% 6-cylinder 
engine. This engine has a four bear- 
ing crank and full force feed lubrica- 
tion. Cooling is by means of fan and 
centrifugal water pump circulation. 

The Brown-Lipe Model 31 transmis- 
sion and clutch, Eaton No. 1504 semi- 
floating rear axle are used. The stand- 
ard final gear ratio is 6.37 to 1. The 





The New Ruggles 1% to 2 Ton Truck 


drive is through I-beam section radius 
rods. A frame of # in. stock, with a 
5% in. depth and 3% in. flange is used. 
Jacox steering gear, Zenith carburetor, 
and Remy ignition are standard. 

The truck is equipped with 32 x 6 
single heavy duty cord tires front and 
32 x 6 dual heavy duty cord tires rear, 
with Van steel wheels. 

With the standard wheelbase of 160 
in., there is a distance of 81% in. 
from the back of the cab to the center 
line of the rear axle, which makes a 
good balance for a 12 ft. body. 

The Model 30 is supplied as stand- 
ard equipment with the Ruggles Coupe 
cab, which was resigned with the idea 
of embodying real driver comfort. 
Some of the features of the Coupe cab 
include slanting, ventilating windshield, 
full length doors, crank window regula- 
tors, with sliding rear window. 





$100,000,000 Roads Improvement 
Scheme in Australia—New South 
Wales, Australia, has adopted the com- 
monwealth road agreement, a cooper- 
ative scheme for building roads with the 
aid of Federal Grants, involving an 
expenditure of $100,000,000 of common- 
wealth funds over an extended period. 
The agreement had previously been ac- 
cepted by all the other states. The 
total expenditure in New South Wales 
over a 10-year period will be $45,000,- 
000, of which the state will contribute 
$20,000,000. 
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Case Announces New 
Industrial Tractor 


An announcement of interest is made 
by the J. I. Case T. M. Company of 
Racine, Wisconsin, to the effect that 
they are now placing upon the market 
a new industrial tractor. It is intended 
for use in road building and mainte- 
nance work, and elsewhere that reliable 
and dependable mechanical power is re- 
quired. 


Because much of the work of such a 
tractor is in close quarters, this ma- 
chine has been built compact and low. 
It can go through gates and doorways, 
up ramps, and all manner of tight 





The 


New Case 


Clese Quarters 


places where it would be impossible for 
a larger machine to go. The manufac- 
turers claim great stability because of 
its low center of gravity. It works on 
steep slopes and can go under low over- 
hanging obstructions because there are 
no parts projecting up over the tractor. 


Not only have the designers made 
this tractor very compact but they have 
also designed it so that it can turn 
completely in a radius of only ten feet. 
This is very important when working 
in cramped quarters, saving a great 
deal of time in that it can be driven 
through crowded passages with a load 
where a larger machine could not go. 


The new Industrial is rated at 12 
H. P. on the drawbar and 20 H. P. on 
the belt, with surplus power for emer- 
gencies. Equipped as it is with a belt 
pulley, it is always ready for a belt 
job as well as a drawbar task. A quick- 
acting, throttling governor regulates 








12-h.p. Tractor Designed for - 





ROADS AND STREETS 






the speed of the engine quickly to meet 
any variations in load. 

Due to the fact that so much of the 
work of the Industrial Tractor is on 
floors of buildings, platforms, decks, 
docks, ramps and pavements, this trac- 
tor obtains the traction by weight on 
the rubber tired wheels. They have good 
traction on slippery or loose surfaces. 


The weight of the tractor is so di- 
vided that approximately two-thirds of 
it is borne by the rear wheels. These 
are cast hollow so that if needed in 
very hard going they can be filled with 
400 to 500 pounds of sand for additional 
traction. 

One of the features of the tractor, the 
manufacturers claim, is that it is so 
simple that anyone with ordinary ability 
can operate it successfully. Any ad- 
justment that is necessary is easily un- 
derstood and easily made. All necessary 
controls are within easy reach of the 
driver. The steering gear moves the 
front wheels quickly without allowing 
them to jerk out of control. 

Comfort of the driver was given spe- 
cial consideration when Case engineers 
started working on this new Industrial. 
A comfortable spring mounted seat with 
back rest takes up road shocks. From 
the seat the driver commands a good 
view all around himself as well as 
straight ahead. It is easy to get on 
and off the tractor platform because it 
is built so near the ground. 





Road Building and Mainte- 
nance Truck 


The combination shown in the accom- 
panying illustration was purchased re- 
cently by Oscoda Township, Tosco 
County, Michigan. It was built by the 
Duplex Truck Co., Lansing, Mich. The 
chassis is the standard three-ton Du- 
plex truck and the body is of 3-yd. 
capacity with underbody power hoist. 
The road scraper is the latest type 
Monarch Reversible and can be ad- 
justed from’ the driver’s seat. The 
snow plow is the Wausau Universal. It 
is claimed the contour of the mold 
board is such that the snow instead of 
being wedged or thrust from the high- 
way is lifted and rolled in essentially 








Duplex Road Building and Maintenance Truck 
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the same manner as soil is turned by 
an agricultural plow. The push frame 
of the snow plow is not attached to the 
front axle but is rigidly secured to the 
frame. The snow plow slides on heavy 
adjustable shoes, and a safety shoe is 
provided at the nose to take care of car 
tracks and other obstructions. 





New Motor Grader Utilizes 
2-Ton Tractor 


The Austin-Western Road Machine 


Co., 40 N. Michigan Ave., Chicago, IIL, 
has recently published a bulletin de- 
scribing a new motor grader designed 
to be attached to the 2-ton caterpillar 
Instead of being pulled by the 


tractor. 














The New Western Motor Grader Mounted on a 
Caterpillar Tractor 


tractor, this machine, designed for pa- 
trol work, ditching and light grading, is 
mounted ahead of the motive unit 
and is pushed by it. Control is cf- 
fected from the driver’s seat. Disc 
type front wheels are furnished, but the 
tractor is not supplied since the tractor 
of that type is easily secured locally if 
one is not already available. Neces- 
sary parts for attaching the grader to 
the tractor are supplied, and the work 
of attachment is said to be easy. The 
tractor is pivoted at the natural pivotal 
point of the tractor, affording free 
movement of the tractor to conform to 
the ground without disturbing the cut- 
ting action of the blade. An indepen- 
dently controlled “A” shaped self clean- 
ing scarifier is included. 


The machine is said to be built with 
a strong and rigid main frame, a front 
truck with king pin connection for free 
axle movement, a heavy truck type 
steering gear, and other features in- 
tended to afford reliability. Specifica- 
tions may be secured from the manu- 
facturers. 





Prof. Steinberg Resigns from High- 
way Research Board.—Professor S. S. 
Steinberg, head of the Department of 
Civil Engineering at the University of 
Maryland, has resigned as assistant 
director of the Highway Research 
Board, National Research Council, in 
order to return to his duties at the 
university and to practice as consulting 
engineer on road and street construc- 
tion. His offices will be at College 
Park, Maryland. 
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Resurfacing Old Concrete 
Road with Concrete 


An interesting feature in rebuilding 
the Boston Post Road in Connecticut 
was the resurfacing with concrete of 
1 miles of an old concrete road built 
in 1914 between New Haven, Conn., and 
Milford. The following details regard- 
ing the work are taken from the dis- 
cussion of A. W. Bushell at the 1927 
Convention of the Association of High- 
way Officials of the North Atlantic 
States: 

The old road was 18 ft. wide, built 
without a center joint. It was the old 
type flat subgrade, 6 in. thick at edge, 
8% in. in center, reinforced with tri- 
angular mesh. There were quite a few 
corner breaks and a longitudinal crack 
for 60 per cent of its length. Joints 
were tar paper spaced 25 ft. apart. 

All the corner breaks in the old pave- 
ment were repaired before any new 
concrete pavement was laid, using a 
small portable mixer, making the mix 
as dry as possible and using 3 per 
cent by weight of “Cal” in the mix. 
These small patches were kept wet 
three days and traffic allowed over 
them after four days and up to the 
time they were covered with the new 
pavement, had shown very few breaks. 

As nearly as possible a new 18-ft. 
center width was laid over the old pave- 
ment, a minimum thickness of 5 in. and 
with 9 ft. additional width laid on each 
side, 9 in. thick. All of the center width 
of 18 ft. was laid at one time, part of it 
with a center line joint installed and 
part without, for experimental pur- 
poses. 

As the grade line of the new road 
varied from that of the old road, due 
to unequal settlement, the installation 
of the new center line joint to the ex- 
act height so as to screed over it was 
rather a particular job. Pins could not 
be driven to hold the longitudinal joint 
in place without drilling the old con- 
crete road for each pin. It was finally 
decided to use a stamped metal bracket 
which was fastened to the old concrete 
pavement with hot pitch. 

The center line joint used was a Mc- 
Covern poured joint, the paper part of 
the joint with its steel cap was in- 
stalled in front of the mixer by having 
blocks a little higher than the joint at- 
tuched to the bottom of the mixer hop- 
per and by having the trucks back up 
to the hopper with wheels on each side 
of the joint. 

A crew of four men worked ahead of 
the mixer, measuring with a template 
both for the longitudinal and trans- 
verse joints, sawed the paper to con- 
form to the contour of the old pave- 
ment so that the top of the joint was 
just ™% in. under the surface of the 
new concrete. This sawing was done 


with a band saw run by a small gas 
engine mounted on skids which could 
be attached to any batch truck and 
moved ahead as the joint was installed. 
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This crew after installing the joints 
ahead also removed the paper and 
poured the joints afterward. The trans- 
verse joints were made about 50 ft. 
apart and installed over every other 
joint of the old pavement. Mesh re- 
inforcement weighing 43 lb. per 100 
sq. ft. was used on the resurfacing job. 





New “American Gopher” 


Shovel-Crane 


The “American Gopher’ Shovel- 
Crane, one of the latest additions to 
the American Hoist & Derrick Com- 
pany’s line of shovels, cranes, derricks 
etc., is said to show an unusual com- 
bination of speed, adaptability and rug- 
gedness. This Shovel-Crane is said to 
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for either gasoline, diesel power, or 
electric. 

A booklet that tells all about the 
“American Gopher” shovel crane wil! 
be sent to you upon application to the 
American Hoist and Derrick Company, 
63 South Robert St., St. Paul, Minn. 





Receivers Appointed For 


Wickwire Spencer 


The Wickwire Spencer Steel Com- 
pany, Inc., voluntarily went into re- 
ceivership under date of October 22. 

Edward C. Bowers and Charles L. 
Feldman were appointed receivers by 
the court. 

Edward C. Bowers was for the past 
two years president of the corporation 




















The American Gopher Gasoline Shovel Crane Handling Excavation Job 


contain fewer parts than is usual in 
machines of this character. When work 
was started on the design of this ma- 
chine the engineers put themselves in 
the place of a man with a difficult dig- 
ging job far from repair facilities and 
tried to produce a machine that would 
give the least possible trouble due to 
delays for repairs. 

The “American Gopher” is equipped 
with continuous chain treads, (the 
American name for their crawler type 
mechanism) which enables it to travel 
over all types of ground, from mud to 
soft sand. The treads are flat and do 
not harm pavement while traveling 
over city streets. There are holes in 
the treads so that cleats can be applied 
when it is necessary for the machine 
to travel over slippery places. 

This new shovel-crane is equipped 
with high pressure lubrication, S. K. F. 
bearings and parts are interchangeable 
wherever possible. In order to meet 
the demand for various kinds of power 
the “American Gopher” comes equipped 








and his appointment as active director 
of affairs denotes greatest confidence 
in his direction of the company’s busi- 
ness and in his ability to carry on to 
successful termination the present re- 
adjustment proceedings. It is _ ex- 
pected they will make the company one 
of the strongest financially in its line 
of endeavor. His appointment has in- 
sured the retention of the present or- 
ganization which covers administrative, 
operating and selling. All the plants 
will be operated as heretofore without 
shut-down. Any unfilled commitments 
on the books of the company will be 
successfully handled, as will future 
business that is placed with them. 
There will be no rearrangement of the 
selling organization in any respect and 
sales contacts which customers have had 
will be maintained as in the past. 


The American Wire Fabrics Corpora- 
tion, while it is a subsidiary of Wick- 
wire Spencer Steel Company, Inc., is 
not in the receivership and in no way 
affected by these proceedings. 
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Speeder Announces New 
Skimmer Scoop 


A new Speeder skimmer scoop has 
recently been placed on the market by 
the Speeder Machinery Corporation, 
Cedar Rapids, Ia., manufacturers of 
Speeder shovels, pull shovels, cranes, 
draglines, and back-fillers. 

The Speeder skimmer scoop features 
a high and low speed on the drums as 
well as on traction, a patented bucket 
trip, a traction lock and a bucket that 
dumps from the back instead of the 
bottom. 


The value and extent of the power 
to be obtained and the usefulness of the 
traction lock, which prevents travel 
away from the work and yet allows 
movement towards it, were shown dur- 
ing the Skimmer’s initial test at Santa 
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dumped in any position, it not being 
necessary to force the bucket to extreme 
end of the boom before being dumped. 
This feature is said to be especially ad- 
vantageous while working on narrow 
streets or in close quarters. 


The back-dump feature, which is 
made possible by placing the pivots near 
the top of the bucket instead of the 
bottom, gives a dumping clearance 
greater than could be obtained with a 
bottom dump, which is very desirable 
in certain classes of work and adds to 
the life of the bucket by eliminating 
the hinge on the bottom, which carries 
the greatest load, the manufacturers 
claim. 


The Speeder skimmer scoop embodies 
all of the other Speeder features, and 
change to the skimmer from any other 
Speeder attachment is accomplished by 





The New Speeder Skimmer Scoop 


Fe, N. Mex., say the manufacturers. 
L. E. Whitman & Co., its owners, were 
tearing up an old hand laid rock pave- 
ment preparatory to laying new pave- 
ment. Exceptional headway was being 
made in high speed when suddenly the 
scoop encountered what apparently was 
an exceptionally large and deep seated 
rock. The operator reverted to low 
speed and the machine, weighing 14 
tons, skidded itself backwards several 
inches before the operator realized he 
had encountered a hidden manhole. The 
patented trip on the buck eliminates the 
bothersome trip rope on the bucket, 
which is constantly inclined to become 
entangled and permits the bucket to be 


simply changing the boom and re-weav- 
ing the cables. It is full revolving, giv- 
ing a wide working range and permit- 
ting wagons and trucks to be loaded 
from the rear. 


A 6-ft. turntable and extra large 
caterpillar base gives sufficient stabil- 
ity for the use of an 18-ft. boom, en- 
abling the bucket to fill on very shallow 
cuts and giving an added height to the 
dumping clearance. 


A center quill, 6 in. in diameter, along 
with sturdy construction throughout the 
whole machine, enables the Speeder to 
successfully absorb the shock which is 
necessarily thrown upon any full circle 
machine when it is used as a skimmer. 
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Road Convention Sessions 


to Be Divided 


The program of the Convention of 
the American Road Builders Associa- 
tion, composed of separate sessions for 
engineers, and highway contractors will 
be further developed this year when 
sessions especially arranged for the new 
County Highway Officials’ Division will 
be added. 

The entire program will be coordi- 
nated by H. K. Bishop of the Bureau of 
Public Roads and the engineering ses- 
sions will be planned by Frank Sheets, 
highway engineer of Illinois Depart- 
ment of Highways, and Fred White, 
chief engineer of the Iowa State High- 
way Commission. The contractors’ ses- 
sions will be in charge of S. M. Wil- 
liams of the Autocar Company, and 
General R. C. Marshall of the Associ- 
ated General Contractors of America. 

The new sessions arranged especially 
for the county officials will be in charge 
of the President of the Division, Thomas 
J. Wasser, Hudson County, Jersey City, 
N. J., assisted by Charles Grubb, county 
engineer of New Castle County, Dela- 
ware. 

The general session on Pan-American 
Day will be arranged by Dr. E. Gil 
Borgis, Assistant Director General of 
the Pan-American Union. He is ar- 
ranging with engineers and officials in 
Latin America to present papers on the 
road situation in their respective coun- 
tries. A successful program is assured 
and it will be of special interest to know 
the progress that is being made in the 
road programs of the Pan-American 
countries. 





Ice Roads for Logging Operations 

Experiments in the use of ice roads 
in logging operations have been made 
in Tver and Vologda Provinces, Rus- 
sia. In these experiments sleighs were 
used with the distance between the run- 
ners of 1 meter. The sleighs were drawn 
by 1 horse. “Lumber Industry,” Mos- 
cow, gives the following summary of 
the results of the experiments: “These 
experiments showed that horses can 
draw on these roads weights from 6 
and 7 to 8 times their own weight. 
The average load per sleigh was 150 
poods (1 ton equals 62 poods). The 
cost of construction of 1 kilometer of 
such an ice road was 100 rubles (1 
ruble equals 51.4 ct.). The cost of 
maintenance of 1 kilometer of this road 
during one month amounted to 70 
rubles. In case of transportation of 
10,000 cubic meters of wood during a 
3 months period the savings on such 
an ice road, 3 kilometers long, would 
be 1,000 rubles, including the amor- 
tization of sleighs and other imple- 
ments used. This is a saving of 25.6 
per cent of the logging cost by horses 
over snow without the construction of 
such roads. This also gives a saving 
of 80 per cent in the number of horses 
needed for logging.” 
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A New 10-S Mixer An- 
nounced By Marsh- 
Capron 


Advanced features of speed and other 
improvements in design are claimed for 
a new 10-S mixer having a 2-bag capac- 
ity of 1:2:5 concrete announced by the 
Marsh-Capron Company, of Chicago. 
This size has been added to the Marsh- 
Capron line to give the contractor the 
portability and low cost of smaller 
mixers with large enough capacity to 
be satisfactory for use on the majority 
of work. 

Several improvements of design and 
new mechanical features are introduced, 
including a large drum built in accord- 
ance with the latest recommendations 
of the Standardization Committee of the 
Mixer Manufacturers Bureau, of the 
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vide the mixing action. Their unusual 
width gives a fast mixing action, it is 
claimed, and lengthens the life of the 
drum as much of the charging mate- 
rials on the blades instead of the bot- 
tom of the drum. The mixing action 
is said to be very rapid and thorough. 
Remarkable speed in discharging has 
also been obtained, the makers report, 
so that only 10 seconds or less are re- 
quired for the complete discharge of a 
full batch. This speed is due to the 
large 20-in. discharge opening and the 
specially designed chute which was in- 
troduced on the larger Marsh-Capron 
mixers about two years ago. It has 
a round bottom and straight sides—the 
round bottom increasing the discharge 
area about 30 per cent. With the 
straight sides it can still be inserted 
into the drum while the batch is mixing 
thereby getting a fifth mixing action. 
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The New Marsh-Capron 10-S Mixer 


A. G. C., a stream line power loading 
skip, discharge chute of special design, 
Timken bearings in the drum rollers 
and stronger frame construction. 

The improved power loading stream 
line skip is said to have the largest dis- 
charge opening found on any mixer 
coupled with a steep discharge angle. 
This facilitates the quick flow of the 
charging materials. Within 8 seconds 
from the time the skip starts to leave 
the ground the entire batch has dis- 
charged into the drum, say the manu- 
facturers. The skip is of unusually 
large proportions, 52 in. wide by 14 in. 
high at the back end. The cover plate 
is flared out so that no material can 
spill out, even with the loaded skip run 
straight up to the highest point of dis- 
charge. 

Speed in charging is further in- 
creased by the large 23-in. charging 
opening of the Marsh-Capron type 
drum. This opening which is 3 in. 
greater than the standard drum open- 
ing receives the full, fast charge from 
the skip without friction or delay. 

Seven broad blades and seven buckets, 
of exclusive Marsh-Capron design, pro- 





The drum is placed on the back of 
the frame, away from the fifth wheel, 
thereby giving greater stability. Its 
position on the frame also has been re- 
versed so that, as the machine is driven 
up in front of a job in line with traffic, 
the skip is toward the street and the 
discharging chute faces the job. Brace 
angles are provided to take the thrust 
of the rising skip. These supports 
minimize the wear on the springs in 
the mounting. The use of trailer 
mountings is increasing rapidly. All 
Marsh-Capron trailers are used with 
spring suspension and these braces 
greatly reduce the load on the trailer 
springs when the mixer is in operation. 
The drum rollers are fully equipped 
with Timken bearings. These rollers 
as well as the drum gear are protected 
with guards. Substantial splash plates 
remove all drip to the outside of the 
frame. 

One man control is effected by placing 
banked levers at the side of the ma- 
chine, as the logical position for the 
operator so he can control all operations 
of the mixer and at the same time have 
full visibility of the batch. The ab- 
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sence of end levers permits the use of 
the machine in crowded quarters as it is 
often necessary to place the machine 
close to a wall or structure. 

Power is furnished either by a 2- 
cylinder or 4-cylinder gasoline engine 
ranging from 6 to 10 h. p., a choice of 
two popular makes being offered. 

An unusual guarantee is placed on 
this mixer by the manufacturer—the 
tracks and drum roller shafts are guar- 
anteed, replaced free of cost, during the 
life of the machine. The drum roller 
bearings and the drum itself are also 
guaranteed, replaced free of cost, for 
a period of five years. 





How To Minimize Truck 
Costs 


Almost every construction concern 
now uses motor trucks as a part of their 
transportation system. Even compara- 
tively small operators-have at least one 
or two trucks, and these are usually 
in service every day. Efficient manage- 
ment always extends to the operations 
of these trucks. : 

Successful bonus plans designed to 
encourage proper handling and main- 
tainence of trucks by drivers have been 
devised, the principles of which can be 
applied, readily and frequently profit- 
ably. One company, for instance, has 
two simple plans in effect, the results 
from which have been excellent. One 
of these plans is to offer each truck 
driver $2.00 for each 1,000 miles he 
runs his truck over the tire maker’s 
guaranteed mileage for the front tires 
and $5.00 per thousand miles over the 
guarantee for the large rear tires. Ac- 
cording to the Highway Builder, this 
plan has thus far resulted to the mu- 
tual satisfaction of both driver and 
owners. 

When trucks are handled to deliver 
more mileage on tires, it has been found 
that other benefits accrue. The engine 
requires less attention, and the differ- 
ential and other wearing parts will 
stand up for a longer period. Over- 
loading of the truck and speeding are 
practically eliminated, yet records show 
that hauling production has actually 
increased. 

A second bonus plan applies to the 
springs. Each driver receives $2.00 for 
every three-month period in which no 
springs on his truck are broken. This 
has been found a profitable investment, 
since hundreds of dollars are saved 
yearly through the careful driving of 
the men. Repair bills are greatly re- 
duced and continuous service again con- 
tributes to increased tonnage-miles. 

Another company has a pooled no- 
accident bonus for the drivers and help- 
ers. Each man is allowed $7.50 a 
month, payable every six months, if no 
accident occurs through carelessness on 
the part of the truck men. If such 
accidents do occur, their cost is deducted 
from the pooled bonus fund. 
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New York University to Have 
Course in Accident 


Prevention 


A course in the prevention of acci- 
dents will become a permanent part of 
the curriculum of New York University 
when that institution starts its classes 
on October 3, according to the announce- 
ment of Mr. Arthur Williams, presi- 
dent of the American Museum of 
Safety, which is cooperating with the 
university in presenting the course, 
given last year as an experiment and 
meeting with unbounded success. 

A distinguished list of men who have 
had practical experience in accident 
prevention work will act as instructors 
in the classes during the course. The 
director will be C. W. Price, outstand- 
ing as a consulting safety engineer of 
New York City and formerly general 
manager of the National Safety Council. 
Other instructors will be Dr. E. George 
Payne, professor of educational soci- 
ology at New York University and 
author of many books on health and 
safety for children; Louis Resnick, 
director of publicity, Welfare Council 
of New York; Graham Cole, safety 
director, Metropolitan Life Insurance 
Co.; and C. S. Carstens, safety engi- 
neer for the same company. 

The course is open to all men and 
women who have any connection or 
direct interest in accident prevention. 
This includes active or prospective in- 
surance safety inspectors, government 
officials and employes, industrial safety 
inspectors and committeemen, and 
students at the university. There are 
no academic entrance requirements. 

The scope of the course is indicated 
by the following outline: 

Industrial Safety— 

Present conditions in industry; what 
has been accomplished in accident pre- 
vention; the fundamental principles of 
industrial safety. 

What the chief executives of a plant 
can do to promote safety. 

Making the plant physically safe; 
mechanical guarding, good housekeep- 
ing; proper lighting. 

The foreman as the keyman; his in- 
terest and leadership indispensable. 

What a foreman must do to make his 
department safe. 

Workmen’s safety committees. 

Qualifications and duties of the safety 
engineer. 

Meetings of workmen; general and 
departmental. 

Visualizing safety through the use of 
the bulletin board. 

The printed word in accident preven- 
tion; plant publications; the local press; 
direct-mail educational propaganda. 

First aid. 

The use of accident statistics in 
promoting safety. 

Accident prevention as a factor in 
improving employee relations. 

Field work, including visits to the 
American Museum of Safety, and to 
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industrial plants where effective safety 
work is being done. 

Public Safety— 

Present status of public safety; the 
increase in street and home accidents; 
what has been accomplished in accident 
prevention; the fundamental principles 
of organized community safety. 

Launching the permanent campaign 
with an intensive “Safety Week” drive. 

Visualizing safety on the street by 
means of a continuous poster campaign. 

Safety instruction in the public and 
parochial schools. 

Publicity for the public safety cam- 


paign—newspapers, movies, radio, di- 
rect mail. Special weekly section de- 
voted to safety instruction in the 


schools, the home and among drivers. 

Utilizing commercial vehicle com- 
panies in promoting safety among 
drivers. 

Securing the cooperation of civic 
clubs, especially women’s clubs. 

Promoting safety in the home. 

Traffic survey and law enforcement. 

Qualifications and duties of the 
manager of a public safety campaign. 

Motor Vehicle Safety— 

Organizing safety in 
vehicle fleets. 

Securing the cooperation of fleet 
owners in promoting public safety. 


commercial 





Poor Alignment of Traffic 


Causes Congestion 


Disorderly alignment of traffic on 
heavily traveled streets and the old 
fashioned regulation requiring drivers 
to pass on the left when overtaking 
vehicles are two of the factors respon- 
sible for the failure of most American 
cities to use their overcrowded streets 
to more than 75 per cent of capacity, 
according to studies made by the 
Albert Russel Erskine Bureau of Street 
Traffic Research. 

“Tf all vehicles moved on fixed tracks 
it would be possible to accommodate a 
much larger number on a given width 
roadway,” declares Miller McClintock, 
director of the Bureau, which is en- 
dowed in Harvard University by The 
Studebaker Corporation. “Part of the 
present confusion and danger on the 
streets results from the wavering 
course of vehicles. This in turn results 
in wasteful spacing and in collisions. 
This condition is especially acute on 
curves and at street intersections. On 
curves traffic has a tendency to follow 
the shortest course, while at intersec- 
tions drivers often draw up in irreg- 
ular lines when waiting for a traffic 
signal, and make it impossible for the 
maximum number of vehicles to ap- 
proach the intersection or move through 
it in orderly alignment. 

Part of the tendency to cut across 
curves has been eliminated by the wide- 
spread use of lines marking the center 
of the roadway. This principle can be 
further extended, however. In reports 
prepared by the Erskine Bureau on in- 
tensive street traffic surveys made in 
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Chicago, and more recently in San 
Francisco, it is recommended that the 
entire width of the roadway be divided 
into lanes on curves and at intersec- 
tions. In the latter instance the lanes 
should be marked within 100 ft. of the 
intersection. Lanes should not be less 
than 9 ft. wide, and may be as much 
wider as required to obtain an equal 
division of the roadway. 





STATEMENT OF THE OWNERSHIP, MAN- 
AGEMENT, CIRCULATION, ETC., RE- 
QUIRED BY THE ACT OF CONGRESS 
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Of Roads and Streets, published monthly at Chi- 
cago, Illinois, for October 1, 1927. 
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lisher, editor, managing editor, and business 
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Editor, C. T. Murray, 221 E. 20th St., Chi- 
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per cent or more of total amount of stock. If 
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If owned by a firm, company, or other unin- 
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well as those of each individual member, must 
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tee or in any other fiduciary relation, the name 
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two paragraphs contain statements embracing 
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tion, or corporation has any interest direct or 
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New Trade Publications 


The following trade publications of interest 
to highway officials, engineers and contractors 
have been issued recently. Copies of them can 
be obtained by addressing the firms mentioned: 

Explosives.—The E. I. du Pont de Nemours 
& Company, Wilmington, Del., manufacturers 
of explosives, protective coatings, etc., 

a recent issue of their house organ, 
DuPont Magazine” to a history of the explo- 
sives industry, and their company, over a 
period of 125 years. In part, it reads like a 
history of the United States, since the explo 
sives manufactured by this concern have played 
an important part through our development as 
a nation. This special issue is made up of a 
number of special articles by various officials 
of the company, telling about the development 
of the various products and of the company as 
a whole. It makes very interesting reading. 

Clamshell Buckets.—The Own Bucket Com- 
pany, 6000 Brakwater Ave., Cleveland, Ohio, 
manufacturers of buckets, have issued two 
interesting folders. One described the new Type 
K  rehandling buckets recently announced, 
while the other describes the new Type 
general purpose buckets. These latter are all 
specialized clamshells and come in _ various 
models, including a narrow bucket for working 
in close quarters. 

Serapers, Trailers, 
Trailer-Secraper Co., 
bulletin describe their various 
announce three new scrapers. These are the 
new One-Man Power Scraper, one for the 2-ton 
Catterpillar, one for the 10-20 McCormick Deer- 
ing tractor, and one for the Model 20-K 
Cletrae tractor. 

Power Shovels.—The Thew Shovel Company, 
of Lorain, Ohio, has recently issued an inter- 
esting booklet describing in detail the features 
of the Center Drive Principle featured in Thew 
Shovels. This is a follow up on the present 
advertising campaign that centers on this fea- 
ture. The booklet clarifies the idea very 
nicely, and is otherwise worth reading. 

Concrete Mixers — Pavers.—The Koehring 
Company, Milwaukee, Wis., manufacturers of 
pavers, building mixers, and power shovels have 
issued a new edition of their handbook “Con- 
crete, Its Manufacture and Use."’ This book- 
let contains quite a bit of up-to-the-minute 
information on running a concrete job, the de- 
sien of the mix, and related problems, and 
tells in detail how to operate a mixer to the 
best advantage. The kinks and hints on the 
solution of job problems contained in this book- 
let alone make it worth while to carry this 
around for constant reference. 

Cement.—The Universal Portland Cement Co., 
Chicago, Ill., has issued a new bid book that 
should prove quite handy. It is a perforated 
form, and contains besides a supply of bid 
forms a number of pages of handbook data 
that should be helpful to the paving contractors. 

Culvert Pipe.—The Armeo Culvert & Flume 
Manufacturers’ Assn., Middletown, Ohio, have 
just issued a new bulletin “Basing Confidence 
in Culvert Strength on Engineering Facts,”’ 
that cited a number of tests that have been 
made looking forward to the determination of 
the loads that can be carried by Armco cul- 
verts. The facts thus presented are well worth 
study. 

Uses of Silicate of Soda in Road Building.— 
The Philadelphia Quartz Co., 120 South Third 
St., Philadelphia, Pa., has issued a _ leaflet 
describing the uses of silicate of soda as (1) 
a hardener of portland cement concrete, (2) 
as super treatment for freshly laid concrete 
to protect it during curing, and (3) as a 
binder in a macadam construction. 


Backfillers.—The Miami 
Troy, N. Y., in a recent 
machines, and 


Industrial Notes 


Harnischfeger Corporation, factory and home 


Milwaukee Wisconsin, announce the 
opening of a branch office at 194 Boylston 
Street, Boston Massachusette; telephone Ken- 
more 6317, Sales of P&H power shovels, drag- 
lines, clamshell cranes, trenching machinery, 
etc., will be directed by Mr. D. J. Calder, who 
has been appointed District Manager 

Frank A. Peck, who has 
of the Thew Shovel Company, 
for a number of years, was 
Vice President. He has been associated with 
the crane and shovel industry for over 30 
years, being at the present time, Vice Presi- 
dent of the Universal Crane Company, which 
position he will still retain, both companies 
being closely affiliated. He is one of the most 
progressive men in the field, having been as- 
sociated with many of the advances made in 
the industry, notably among which, is the Uni- 
versal Crane and its recent developments, this 
being the first crane of its type in the field. 
His experience also covers cranes of many other 
types, as well as the various fields of crane 


office at 


been a _ director 
Lorain, Ohio, 
recently elected 
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and shovel application. He has devoted most 
of his time to the marketing of equipment and 
is fully conversant with the trade requirements. 
He is a staunch believer in quality production 
which is evidenced by the products of the com- 
panies with which he is associated. The Thew 
Company for over thirty years has been one 
of the foremost builders of gas, steam and 
electric cranes, shovels and draglines, and were 
originators of the popular “Lorain” 60 and 75 
types of cranes and shovels and were also the 
pioneers of the Center Driven Crawler Trucks, 
which were a big step forward in increasing 
the efficiency of the power shovel and crane. 
Mr. Peck’s executive capacity with Thew, brings 
him in closer contact with the active operations 
of the company and is another of the Thew 
Company’s progressive steps in broadening their 
policies and creating a better and closer con- 
tact with the trade. 

The G & G Equipment Company of 47 West 
Seven Mile Road, Detroit, Michigan have been 
appointed distributors in the Michigan territory 
for the Miami Trailer-Scraper Co., Troy, Ohio. 

This firm carries Miami Scrapers and Miami 
Back Fillers for use with the Fordson Tractor 
in stock at Detroit and are in a position to 
give orders prompt and careful attention. 

The Rome Manufacturing Comapny, producers 
of the Rome High Lift Line of regular, also 
Motor Driven Graders, has established a Branch 
at 12 North 15th St., Richmond, Va. It has 
been fortunate in securing a group of competent 
men, long familar with the needs and conditions 
as applying to road building in the South. Mr. 
W. S. White, who will act as Manager, was for 
over 22 years, local manager for the Austin- 
Western Road Machinery Company. Associated 
with Mr. White will be Mr. P. G. Purdue; 
Mr. W. M. Masters; and Mr. C. L. Hechler ; all 
of them experienced men in the handling and 
the selling of road machinery in Southern 
territory. 

The Allen Equipment Company, 331 So. Rio 
Grande Ave., Salt Lake City, Utah, has been 
appointed the distributor in the Salt Lake terri- 
tory for Trackson Full-Crawlers, manufactured 
by the Trackson Company, Milwaukee, Wiscon- 
sin, according to an announcement made by 
that company. Both the standard Model F and 
the heavy-duty Model D Trackson Full-Crawlers 
will be handled by the new distributor, with a 
complete stock of repair and replacement parts. 
Service is an important part of the policies of 
the Allen Equipment Company and Ford Deal- 
ers in the territory will be assured of prompt 
and efficient service on their orders in the 
future. 

W. G. Clay, General Sales Director of the 
Selden Truck Corporation, announces the ap- 
pointment of W. S. Stevenson of Philadelphia 
as manager of sales in the eastern division. Mr. 
Stevenson has had many years of experience in 
the motor truck industry having been General 
Sales Manager for the Bethlehem Truck Co.. 
and also in the sales divisions of Mack as well 
as the Traylor Truck Co 

J. D. Adams and Company, Indianapolis, 
Indiana, report that a new building at the 
plant in course of construction, will increase 
the Adams plant area and facilities a full 25 
per cent. It was but four years ago when 
this company rebuilt practically their entire 
plant due te a very destructive fire. The new 
plant was 44 per cent larger than the old one 
and this new addition means an increase of 84 
per cent over their old plant of four years ago. 
The company announces that the new addition 
is to permit expansion in all departments to 
take care of its steadily increasing business 
but more particularly, is the machine depart- 
ment to be enlarged to accommodate new ma- 
chinery required by the machine work now put 
on Adams Adjustable Leaning Wheel Graders. 
During the past two years practically every 
working joint in Adams Graders has been re- 
designed and now is machine finished to a very 
close fit in order to prevent lost motion and to 
prolong wear. Among the parts referred to are 
close-fitting, machine-cut lifting gears, ma- 
chined lift arm bearings, machined ball and 
socket lift link connections, close fitting, ma- 
chine-finished reversing circles to eliminate 
wabble in the circle, ball and socket moldboard 
connections, and machine-finished wheel boxes 
(either plain bearings or roller bearings are 
furnished). All of these machine finished joints 
are adjutable to compensate for wear so that 
there never need be any looseness in the blade 
control. This is especially valuable in main- 
tenance work as it insures smooth, clean cut- 
ting instead of the chatter or blade jumping 
which results from a loose fitting blade lifting 
mechanism. The company has also just moved 
into an addition to their office building which 
increases the office space to 125 per cent. 

J. W. Stephenson, president of Indiana Truck 
Corporation, Marion, Indiana, announces the 
appointment of Ray F. Townsend as Assistant 
to the President. For the past several years 
Mr. Townsend has been connected with the 
Federal Motor Truck Company of Detroit, and 
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prior to that time with the Willys-Overland 
Company of Toledo. His work in the automo- 
tive field during the past ten years has been 
devoted almost exclusively to sales and sales 
promotion among branches and distributors, 
analysis and study of markets, and contributing 
the sales viewpoint to the manufacturing and 
engineering departments. Mr. Townsend has a 
very large acquaintance in the automotive in- 
dustry and knows the truck business from all 
angles. He will have personal contact with the 
Indiana Truck branch and distributor organiza- 
tions, assisting in sales and developing sales 
promotional ideas. 

C. Hubbs, Assistant to the President in 
charge of sales, of the Pierce-Arrow Motor 
Car Company's Truck Division, has announced 
the appointment of Mr. Hal T. Boulden as 
Manager of that Division. Mr. Boulden has 
had many years of practical experience in the 
merchandising of motor trucks and the success- 
ful solving of haulage problems. At one time 
Mr. Boulden was President and one of the 
founders of the National Association of Motor 
Truck Managers. Later this Association was 
merged with the Motor Truck Industries com- 
prising motor truck makers and parts purveyors. 
For eight years he was Vice President in 
charge of sales, service and advertising of the 
Selden Truck Corporation of Rochester, N. Y. 
During the last three years Mr. Boulden has 
specialized in automotive advertising as the 
head of his own business in New York. “The 
appointment of a man of Mr. Boulden’s experi- 
ence to head its truck division is proof of 
Pierce-Arrow’s decision to become an even more 
aggressive factor in the motor truck business,” 
states Mr. Hubbs in making this announcement. 

Charles E. Shearer, for several years Adver- 
tising Manager for the Industrial Works, Bay 
City, Michigan, has resigned, effective October 
20th. No announcement has yet been made as 
to his future connection. 

The Stuart S. Smith Company, 19th and 
Indiana Sts., San Francisco, Calif., has been 
appointed by The T. L. Smith Company of 
Milwaukee as distributors of Smith Mixers and 
Pavers for the northern California and western 
Nevada territories. 

Professor S. S. Steinberg, head of the de- 
partment of civil engineering at the University 
of Maryland, has resigned as assistant director 
of the highway research board, National Re 
search Council, in order to return to his duties 
at the University and to practice as consulting 
engineer on road and street construction. His 
offices will be at College Park, Maryland. 

Edgar McNall, for eight years connected with 
the advertising departments of Cedar Rapids 
newspapers has been appointed Advertising 
Manager of the Speeder Machinery Corporation, 
Cedar Rapids, Iowa, manufacturers of Speeder 
shovels, pull-shovels, skimmers, cranes, drag- 
lines, and backfil 

Mr. MecNall will have charge of the greatly 
enlarged advertising program the Speeder Cor- 
poration plans for 1928 and will render advertis- 
ing assistance to Speeder distributors through- 
out the United States and Canada. 


N. R. Crawford, for several years Director 
of Sales for the Industrial Works, Bay City, 
Michigan, has resigned, effective October first. 
No announcement has been made as to his 
future connection. 

Glen D. Cooper, Electrical Engineer, for 
seventeen years associated with the Electrical 
Industry and for the past few years in charge 
of the public relations department of a large 
Utility Company has been appointed Assistant 
Sales Manager of the Speeder Machinery Cor- 
poration, Cedar Rapids, Iowa, manufacturers of 
Speeder Shovels, Pullshovels, Cranes, Draglines 
and Skimmers. Mr. Cooper will have charge of 
the organization and development of the in- 
dustrial field acting as assistant to T. M. Deal, 
Sales Manager. 

Chester S. Ricker, for 14 years an industrial 
executive and consulting engineer, has joined 
The Cramer-Krasselt Co. of Milwaukee, where 
he will handle the Waukesha Motor Account. 
Mr. Ricker was consulting engineer for Cole, 
National, Lexington and Marmon Automobile 
Companies; for the Midwest Engine Co. and 
the Ansted Engineering Co. In 1922 he be- 
came general manager of Duesenberg, Inc., 
and later joined the Waukesha Motor Co. where 
he was advertising manager. 


The Racine Radiator Co. has changed its 
name to Perfex Corp. The change in name Is 
due to change in location and the word Perfex 
has been incorporated because it is the regis- 
tered emark. Company business in heavy 
duty type industrial radiators quadrupled in 
the past four years which to the plant 
being moved from Racine to Milwaukee where 
better shipping facilities were available. 

The company states that its entire organiza- 
tion and management remains substantially the 
same as that which operated under the pre- 
vious name. It is now in production in its new 
Milwaukee plant. 











